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FOREWORD 


llie index arranged alphabetically is divided into three sections : 
i) original articles; 2) agricultural intelligence; 3) plant diseases: 
Lists of authors are also included. 

The index has been compiled by Miss -M. L. Yeo 



I. ~ ORIGINAL ARTICLES 


Brunei^U, G : Improvement of Races of Agricultural Plants 

and Livestock atid Modem Genetics.523 

Christmann : Conditions for obtaining from the Bavarian Local 
Conunission of Teclmology and Agriculture a Certificate of Re¬ 
cognition for Agricultural Macliincs and Implements ... t 583 

Crew, P A B. : Sex Ratio and its Control. ^ 554 

Department op AORicubtURK, Morocco : Stock Breeding in 

Morocco . » 34 

Dorph Petersen, K : How long do the Various St‘ed Species 

retain their Germination Power ?. » 283 

PiSCHER, H. : The Problem of increasing Production in Fish¬ 
ponds by the Use of Chemical P'ertilisers. » 822 

Geinka, C. 1 ). . Different Types of Soil P‘onn<ition and the Gas- 

sification of the Resulting Si>iis. » i 

Gul^LVRES, J. S. : The vSugar Cane in Brazil. » 302 

Hissink, D J . Notes on tlie Importance of the Measurement of 

Soil Acidity in Practical Agriculturi'. » 785 

HobDEFlvBlSS, P, : The Organisation of Agricultural Meteorology 

(Bcology) in Gt riiiany. » 2O3 

Issatchenko, D B. and Kuceshoff, N : Seed TcvSting in Rus¬ 
sia . » 798 

Janini Janini, R. . Spanish Horses . » 571 

Kidd, F. and West, C. . Functional Diseases of Apples in Cold 

Storage. » 594 

KiNZEh, W, : Abnormal Retention of Germination of Mustard 

Sc‘ed and Food Value of Mirstard See'd Cake . » 819 

Laur, B. : The Organisation of International Statistics hUvSed on 
the Results of Research carritri out with the Assistance of 

Agricultural BcK)k-kecping. » 587 

Markoff, L. : Vine Cultivation and the Wine Industry of Jugo¬ 
slavia . » 308 

Medina, I. , Cotton in Columbia. » 27 

MuneraTI, O. : The Sub-Diviison of Individuals in Genetic Re- 

st^arch. » 22 

NEUBAUER, H ; The Utilisation of Seedlhigs in the Bstiniation of 

Soil Nutrients. 7S9 

NnchAS, H. ; The Importance of Soil Maps for Agriculture , . » 272 

PoSKiN, A. : ForCvSt Research iti Belgium. » 814 






















Iwegislation.219 

Oil Palm.636 

Afzelia quamensis : In Kenya . 108 

Agave : 

A, Cantula : 

In Indo-China.3^5 

Standardisation Orders, 

Philippines.. . * 831 

A, Salmiana : 

As Source of Alcohol . . 832 

A, sisaiana : 


Compared with Furcroea 


giganiea . 65 

Production in Mexico and 

other Countries. 9^2, 

Standardisation Orders, 

Philippines.831 

Wild Types in S. Africa, 

Spiniiing Value.032 

Agave spp. : 

As Source of Alcohol. . 832 

Technological Observa¬ 
tions on Fibre.717 

Agrostis : 

A. alba, Germuiation 

Power. 284 

A . stolonifera, in High Al¬ 
titudes, in Italy.513 

Albla: 

P'or Protection of vSacks 

of Fertilisers. 21 

Alcohol. * 

Alcoraetr>' in France . .1167 
From Agave Cantula . . 365 

From Apples, Manufac¬ 
ture of Neutral Alcohol . , . 182 


F'rom Apples, Manufac¬ 
ture of Pomace Brandy . 431 

MoLisses for Motor Fuel 183 
Plants as Source of Al¬ 
cohol for Carburisiition . . . 832 

Possible Sources in S. A- 

frica.1012 

Power Alcohol, Distillery 

Mauritius.256 

Production in Brazil... 812 

Production in New Gui- 

1178 


Sorghum Alcohol.... 430 

Variations 4 n Content in 

Italian Grapes.711 

Alder: 

Distribution in Caucasus 954 
As Supports for Vines . . 558 
See also Alnus. 

Aleurites spp.. Oil Value .... 637 

Alfa : 

Raw Material for Paper 


Pulp.544 

Tunisian alfa.833 

Value for Oil Containers 
and Presses compared with 

Coconut Fibre.1015 

Alfalfa : See Duceme. 

Algeria ; 

Al(‘ohol.430 

Cork .834 

Cotton .358 

Education (Oenology) . 1078 

Fee<ls (Sheep).984 

Hydraulics. 291 

Hygiene (Stock) . . . 392 

I/;gislation. 220, j 6 r 

Methcxls of Cultivation . 699 

Milk.139 

Sericulture .098 

Almond : 

Bitterness, Factor for . . 340 

A Inus: 


A. gluiifwsa. As VTne 

Sup|)ort.858 

A. mcana. Distribution 

in Cauc^isus. 954 

Alopecufus pratensis : 

r*eniunation Power . . 284 

In High Altitudes, Italy. 513 
Anacardmm oca den tale : 

Intercahition with Ccko- 
nuts, and Effect of Yield . . 635 

Oil Value.68, 633 

Anatomy and Physiology: 

(a) Cattle : 

Age and Fjit Prcxiuction 676 
IX»velopment of Dairy 

Cow 


nea 


398 


































Birth, Weight and Gesta¬ 
tion .980 

Horse-rumped Cattle . . 134 

Miunmary Gland, Accu¬ 
mulation and Rate of Milk 
Secretion, Measurements of 
E. Frisian Types.972 


Milk Production and Fat 975 
Milk Secretion. Effect of 
Subcutaneous Injections ... 675 

M’lk Secretion, Effect ot 


Underfeeiiing.138 

Normal Growth of Jersey 

Cow.399 

Plateiitii, Treatment of 

Retention .665 

Ribs, False* .135 

Surface Area .132 

Twinning in Relation to 

Milk Pnvtluction.979 

Udder in Relation to Milk 

PrtKlurtioii .677 

UddeT. Iiiconij;kte Re- 
mov(tl of ]MiIk from .... 974 


Weight, estimate*!! on Ba¬ 
sis of Circumference of Chest 569 
(/') Horses . 

<Trufling Interstitial 


Glands on Florsi*s .... 3t>6 

Weight in Relation to 
Spt‘tHl.073 

(c) Pigs: 

Assiniilatioii Mineral, and 

(kowth 111 Swine .146 

Basal Metabolism of 

(riowing Ihg .145 

Zoonietry a]>plied to 
Swine.^04 

(d) Poultry : 

Gizzard, Function of Grit 

in.692 

Intra-alKlominal I.^iyi!ig . C>t)6 

SenevScenc!* of r>omes|ic 
Fowls as measured by Decline 
in Egg I^oduction .... 149 

SpuT.s of Hens.151 

Weight Variation at Dif¬ 
ferent Ages.989 


(e) Sheep : 

Sex in Sheep.686 

Weight of Lambs at 

Birth.144, 784 

{/) Various : 

Embryonic Development 
and Effect of Electrical High 

Frequency.576 

Food Values and Body 

Needs.567 

(kivStiition, Multiple, and 

Twins.968 

<.k>ss>'p( > 1 , Physiologica 1 

Effect of .396 

(kowlh Bitdogical Study, 
with Sjiecial Refc reiice to Do¬ 
mestic Aninuils.565 

Stock Ty|>es in F^ Congo bj4 
Weight I/iSvS during Trans¬ 
port of Anirruils .... (>62 

Zoology, Economic. Pro- 
pos<‘d Investigations in U S 

A. 

Zoometrical MccLSure- 
ments.072 


Andi>>po^oH * 

A cUnttus, Cultivation 
andlnstalliition Tests in Sicily O49 
A Fcxlder Value, 


Brazil.902 

A : Varieties 

worth testing in Italy .... <>17 

An, gesius laii folia : 

Gum Value in India . 028 

Apithistnui : On (kassland in S 

Africa. 55 

Anthoxarithiffn odiaoinm In 
High Altitudes in Italy . . . 513 

Anthvllis P^uln^rai ui ' 

ikniiinatioii Power . , . 284 

In High Altitud<*s in It¬ 
aly . 3^3 

Antigua : vSugar Cane.254 

Apium paveolt'fks : (iermination 

Power . 283 

Aplochcilus laiipes ; Hereditary 
Transmiasion.128 
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Apples: 

Alcohol, Neutral, from. , 182 
Brandy from Poniace * 431 
Physiological Chtmges in 


Storage • • ;.333 

Pollen Viability.605 

SupportvS for Vines in 1 - 

taly.55S 

Sec also Storage* 

Apricot: 

P'ertilising AgentwS . . . 555 

Arachis hypogaea : 

Adulteration of Senegal 
Groundnuts with Baobab 

Seeds.638 

Feeding Experinxents . . 141 

Fertiliser Spray, Use of 

Groundnut Ciike.496 

Nuts to the P<k 1 , Ccurela- 
tion between Weight and 

Number.603 

Argasidae: In Punjtib (India) 116 
Argentina : 

Dairyixig (Cheese) . . . 199 

Congress.it 01 

Cotton.1152 

Exliibition .1125 

Miiize ... .... 348 

Meat.811 

Wool . 4 t 32 

Anstida : On tkasslaud in S 

Africa. 55 

Armenia: University founded . 7O8 

Aronuitic Plants: Rose Per¬ 
fumes . 465, 719 

vSee also Eh->ential ( 3 iLs, 
Artemisia brevifoha : Semree of 

Santonin ..370 

Artichoke*: 

Glol>e, of the Roman 

Campagtia.554 

Jerusalem, as Sourct^ oi 

Alcohol.832 

Artocatpi 4 s • 

A, incisa (Breadfruit): 
CuPivation and Food Value . 103 

A, integrifolia (JackTree) 
Intercalation with C<x:oiiuts 


and Effect on Yield of La¬ 
tex .635 

Anm italicum : As Source of 

Alcohol.832 

A scans lumbrwoides : 

Influence of Low Temper¬ 
atures and Disinfectants on 

Vitality of Eggs.663 

Asclepias eriocarpa ; Poisonous 

Projxerties.389 

Ash : As Vine Supjxxrt.558 

Ass: 

Spanish Typi^s. $8x 

Tunisian Types.969 

Associations, Agrieultural; 

American Confederation 
of Intellectual Workers . . . 492 

Assod a t ion f ran i ise 

pour iavaucemeiil d<‘s Scien¬ 
ces .794 

Brazilian Botanic Si»- 

ciety.1148 

Co-f>jx.*rative AgricuItur- 

al, in China.455 

C< >-o j)t*ra t i ve Agricu Rur¬ 
al, in PVance .231 

Co-ofx^r.itive Agricultur¬ 
al in S Africa .259 

Confedoration Nat ionah* 
des Associations Agricoles . 796 

Risleni Counties I"ar- 
mers Co-ofierative /V«w>cia- 

tion.1172 

Fk'ouomie <ilj)i.*stre, Sc»ci6- 

16 Francaiso .827 

b'ondazione jfxr la E- 
speriinentiizione e ricerca a- 

graria ** in Italy. 197 

Heinrkli Herz Assexia- 

tion.1142 

Joint Eiist African Board 509 
Landliksselskajx* .... 828 

Ky Ford.825 

National Association of 
French Wheat CRowors * , . 823 

National Union of Travel¬ 
ling Professors (Italy). . * . 529 
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Organisation of Scientific 

Meii(U.S.A.).492 

Selskai^rt for Norgeft Vc*l. 825 
Union SuLsse des Paysans 1180 
Utilisation of Uncultivat¬ 
ed Lands, Roimninian Asso¬ 


ciation .801 

Atnpkx spp.: Drought 
Rt'sistaiice iuid Fodder Value , 499 

Australia : 

Cotton. y>o 

Feeds.670 

Hydraulics.^63 

l/'gislatiou . . . . 2ii 

J’iss.405 

Poultry.in. i^ejo 

Silk. , ^}Z 

Swx;et PoUilu . 34 

Wheat. oi3,ioi3 

Austria: 

CiJUgress 52O 

lixhihition . . 314 

I^’gihlation . 222 

Tanning . 

Auxinnnu'S • on Citowth of 

Green Plant. 3C»o 

Airna cMtU : 

Onuinatioii Power . 284 

In High AltiUidv.'v, Italy . 313 


A%wado: Culture in Califc^rnia 370 
Azotobiicter. 

A chr<».>Ci^-€CtuH In Ponds 8^6 
A:*ftobackr sj>p In SaiL 


of Pohmd .^4<^ 

Azedogen .^9<i 

Bacteriology set* Mierobiology 
Baiiudi: Libya Dates , . . . 040 

Bmkiaeu Enunii: TimUr V'alue 
bi UgiUida.lotS 

Banana; 

Dwarf (Musa ca^^eitdishi) joi 

fnxjKirt RegulatitMis, K- 

gypt. 

Industrial Utilisation of 

Products.1014 

rndustr}^' in Cajx' Venle 
Island .816 


Some Interesting Facts loi 

' Vitamine B. content of 

Musa saptentum .328 

Baobab see Adansoma di^tiaia 638 
Barbadoes : Sugar Cane.... 254 

Barley : 

Elec'tro-culture.701 

(k^niimatioii Power , . 285 

Hanna Breveers Barley, 
Acclimatisation in Brazil... 51 

Husks, Utilisation as Feed 964 
Italimi Malting Barley . 478 

Manurial Treatment and 
Meteorologica 1 C< nidit ions. 


Yield in Kekition to ... . 861 

Production in Qinada . . 266 

* in Cyrenaica 482 

»» in Czecho- 

Sknakia 481 
in United Sui¬ 
tes - 40 

Tnatise Concenuiig . 459 

Vaneti<s, I^aboratory 
Metlurtis in Russia for dis¬ 
tinguishing . 808 

BaitingUm^a . 

U Cultivation 

and Oil Value .O33 

B ' Cultivalioti 

and Oil Value.633 

Bassui 

B B Pa.^quieii: 

Cuitivation and Oil Value . 033 

Batiputa six* G rmphiu panuUfu 924 
Bean : 

Growtli Rate as Infiuonc- 
txi by Teiii}X‘rature iiiid In¬ 
itial \\eight of Stxxl . . . 893 


ihrodnotion in Brazil 812, 1143 
X. in Tangany¬ 
ika . , . 258 

See also Linu, Si»ya. 


Betx'h see Fagus .QO, 954 

Bee-keejniig . 

Congress France .... 709 

** Italy. 5*9 

Ikvelopnienls in Pale- 
stbie.815 






















Intensive Culture and 

Breeding of Queen Bees. . . 827 

Regulations, Import in 

]%7pt.228 

Regulations, Contagious 

Diseases, U. S. A.230 

Beet: 

Cultivation in Czecho¬ 
slovakia .481 

Cultivation in Italy, Con¬ 
vention .287 

Germination Power. . . 28^ 

Introduction into Pale¬ 
stine .815 

vSeed Trade, Regulations 


in Germany.342 

Subdivision of T)?pe?» . . 23 


See also Sugar Beet. 


Belgian Congo : 


Artocarpus incisa . 

... 103 

Buffalo. 

. . . 142 

Cattle. 

. 261, 674 

Coffee. 

... 86 

Cotton. 

. . . 919 

Forestry^. 

. . , 107 

Hygiene, Rural 

... 261 

Wlieat. 

. . • 43 

Belgium : 


Anatomy (Cattle) 

. . • ^^5 

Building Construction . . 769 

Congresses . . . . 

, 7'^4 

Dairying .... 

• 197. 7<>9 

Development . . . 

. . . 251 

Exhibitions, 278, 

515, 1128, 

1129, 1130, 

1131, 1132 

Feeds. 

... 9(H 


Forestry.104, 814 

Hygiene (vStock) .... 959 

I/jgislation . . . . 223, 1043 
Tanning (School) .... 491 

Betuia : 

B. Medwedtewi, B, Rad- 
deana, B, verrucosa : Distri¬ 


bution in Caucasus.954 

Beverages: 

Coconut Milk.496 


Exhibition, France . . . 279 


Legislative Regulations , 454 

76a 

Malting Barley, Italian . 478 
Birch see Betuia. 

Birds: 

Eggs, Correlation between 
White, Yolk and Shell for 

Various Birds.205 

Fertilisiition, Artificial. . 671 

Jao (Crypturus noctivagus) 

Brazil.298, 695 

Paradise, Birds of, Ex¬ 
port in Papua.1178 

PrCwServation Laws, China 1149 
Protection of Wild Birds, 

Great Britain.510 

l*roU<'tion of Wild Birds, 

S. Africa.765 

Simctuaries, Bird, Great 

Britain.511 

Sexual Dimorphism . . 394 

Blah: Libya Dates.940 

Blue Grass, Imix^rt of 

Seed in S A.470 

Boerare : Libya Date.s.9.|0 

Book-keeping .see Rural Kco- 
iiomies. 

Boehfnefia mvea : Cultivation and 

Fibre Value.7H> 

Boswellta serrata ; 

Essential Oil Value . . 79 

()dorift.Tou.s Gum \"alue . 928 

Botany, jXgriniltiiral. SeeCliem- 
istrv^ :md Physiology 
Brackylaena Htitchinsii : TiinlxT 

Value in Kenya.108 

Brass ica ; 

Br. Besseriana, B. dicho- 
tonui, Hr, junceu : Seed Tests 
and Stock I^Veding I'rials . . 810 

Brassica spp.: Germina¬ 
tion Power .... . tiSs 

Seeds, IXdection of Adul¬ 
teration in Russia. 806 

Brazil: 

Abassfi.812 

Asscxriations . . . 1063, 1148 

Barley 51 
































— 13 — 


Beans.812 

Breeding, Stock . . 776. 812 

Breadmakitig.434 

Brewing. 51 

Buffalo.982 

CatUe.684, 819,1145 

Cocoa.774, 812 

Coffee. 37T, 647, 812, 030, 996 

Congresses.795, 1102 

Colton .812, 921 

Dairy. 252 

Development. . . .812,1145 
Bducation . . . 770, 771, 772 
lj3C{>eriment Station, O54, 771, 

77 -i. 774 . 775 

Flora.1x47 

Forestry.iH. 775 

F>uit .657, 812 

Horticulture .... 464. Hi 2 

Flydraulics.812 

Imlustri e s.Hi 2 

Institutes .... 77C1, 812 

Di‘^islation, 224,454, 758, 1044 

Lucerne.812 

Maize 34H, 812, 893, go6 900 

Manioc.812, 917 

Mate.812 

Medicinal Pkmts. 202,054, 1044 

Milk.' . 297 

CHI Crops . . , 70, vSi2, 924 

Pennisetum .026 

R>tato.351. 12 

Poultry.150, (>95 

Rice.812 

Rubber.812, 813 

^Sericulture . , . 415, 777* 812 
Servit:es, Agricultimd 770, 1145 

Sheep.297, 6S7 

Soils.996 

Spondtas .. . 102 

Sugar 1 . . 265, J02 432, 8i2, 

Tatakk>gems Kurtii . . . C54 

Tea. 87 

Wax.370 

Wheat. . . . 346, Bi2, U46 

Wines.812 

Breadfruit see Ariwarpus in* 
cisa, ..103 


Breadmaking: 

With Flour from AdJay 186 
With Flour from Amer¬ 
ican Wheat.433, 712 

With Flour from IVIanioc 434 
With Flour from New 

Ze^aland Wheat. 48 

Gluten in American and 

Italian Wheats.347 

« Pao de Hclecho » from 
PUridium aquthnum .... 292 

Strength of Wheat Flour 
Tests in New South Wales . 1013 


Breeding, StcKk : 

III Jielgium.251 

Brazil.812 

> Cjtecho-Slovakia, . . 481 

^ MoTCK'CO. Jjf 

rt Roumania.801 

*> Tunisia.969 

Census in France . . . . 1170 
Census in Umguay ... 250 


Conferences, 284, 1114, 1116, 


1121 

Draft Aiiittiiils in Philip- 

pint^.970 

Exliibitions Jind Shows. 517, 
1129, 1133. 1138 
Fertilisation, Artificial, 
of Mammals and Birds ... 671 
Formjilism and Modem 
Research on Here<iity, ... 32s 

Improvements by Milk 

Control.827 

Improvements of Races 
and Modem (Genetics .... $23 

Improvements of Stock 

in Great Britain.273 

Institutes, Stock Breed¬ 
ing in Brazil.776 

Investigations proposed 

in U. S. A.781 

Mendelism applied to Do¬ 
mestic Animxiis ....... 794 

Moving Pictures for Pro- 
pogandii in Germany .... 767 

Pigmentation, Value of 
Pedigrees . .. 7^4 
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Review, New Gennan, on 


Breeding.ii8o 

Sex Ratio and Control . 554 

Stations in Brazil (Ptopo- 

sition).795 

Studies in Switzerland . . 507 

Zootcchnical Rese^ch, E. 
Congo.. . . 674 


Zootecnical Record Cards 672 
For Reproduction (Spe¬ 
cial) see Cattle, Pish, Horse, 

Pig, Sheep. 


Bre^[dng : In Brazil. 51 

British Honduras: 

Forestry.386 

Legislation.234 

Silk.992 

Bfomeha Magdalenae : From Co- 

lumba. 66 

Bromus spp.: Germination Po¬ 
wer . 284 

Broom Coni see Sorghum vulgare 24,50 
Brown Sarson: Germination 

Tests. 811 

Buckwheat : 

Feeding Value. 52 

Production in U. S. A. . . 40 

Seed Weight in Relation 
to Germination and Growth . 332 

Buffalo: 

Breeding in Brazil . . . 982 

Domestication of African 

Species.142 

Draft Water Buffaloes, 

Philippines.970 

Building Construction: 

Bams, Beef Cattle . . . 176 

Bams, Dairy.177 

Cow House Equipment . 1005 
Dairy Constmetion Model 

in Belgium.769 

Diversion Dam, Wyoming, 

U. S.418 

Fowl Houses.574 

Fruit Ihying Buildings . 175 
Grain Kevators, Pneu¬ 
matic .174 


Piggeries, Creation of In¬ 
dustrial .409 

Posts of Reinforced Con¬ 

crete .179 

Sawmills and Timber 
Stores, Schemes in China . , 455 

Self-feeder for Pigs ... 178 

Solar Propagating Frame 943 

Bulbs: 

Import Restriction in 

Great Britain.232 

Import Regulation in 

Holland.242 

Bulgaria: 

Legislation.1045 

Maize.348 

Roses.465 

Butea ffOftdo&ax^Oyxm Value in 
India.928 


Cabbage see Brassica, 285, 806, 810 

Cacao: In Brazil.H45 

Caesalpinta coriaria : Tfuinin Va¬ 
lue .367 

Cajanus indteus : in Relation 

to Cotton Growing.353 

Cajueiro bravo, see Curatella a- 

mericana .924 

Caliche, see Saltpetre . . . 872, 873 
Camel: 

Grazing in Palestine . . 815 

Surra ..123 

Trypanosomiasis . ... 122 

Tunisian Breeds .... 969 
Camphor; 

Cultivation in Romagna 

(Italy).546 

Forests in Kenya . . . 108 

Canada: 

Cereals.266 

Congresses .... 792, iii8 

Exhibitions.1134 

Forestry.1173 

Hydraulics.1175 

Legislation.225 

Machines . . 165, 169, xoio 
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Mantires (Potash) .... 871 


Nuts. 99 

Peat . . * ..191 

Plant Breeding. 31 

Seeds.606 


Silage (Sunflower) ... 916 

Canafinm : 

C. ovatum : Oil Value . . 68 

C. strictum : Resin Value. 928 
Canna : Crosses in Holland ... 39 

Cannarecchia see Sorghum hale- 

pense . 832 

Cape Verde Island; Agriculture 

and Trade. . 816 

Carabao see BuJffaloes, Water. . 970 

Carica Papaya : 

Germination and Effect 

of Sunlight.896 

Vitaniine B. Content . . 328 

Carpinus Beiulus : In Russia. , 954 

Carpotroche brastliensts : Anti- 
LepKisy I^roperties...... 938 

Carrot: 

(termination Power ... 285 

Sulxlivision of Types . . 24 

Carum Cafvt : (termination Pow¬ 
er . 285 

Carya olivalormts: Influence of 
Soil Type on Yield and Qual¬ 
ity . 98 

Cashew Nut see Anacardium oc- 

ctdentale . .68, 633 

Castanea spp.; In U. S. A. and 

Canada. 99 

Castor Oil, see Rictnus comtmt- 
ni$. 

Cattle: 

(generalities: 

Conferences and Shows 1115, 

1116 

Ethibitions.281, 571 

Age and Fat Production, 676 

Bull and Heifer Rearing, 

Cost of.336 

(testation ofid Birth 

Weight.980 

Herdbooks, in Brazil, for 
Dutch Ciattle . ..819 


Marking, New System in 
Salvador.247 

Meat Categories . . 68i, 978 
Milk Production, Econ- 
omic Factors affecting . 136 679 


Milk Secretion, Effects of 

Under Feeding.138 

Motor Ploughing in Rela¬ 
tion to Breeding.995 

Twinning in Relation to 

Milk Production.979 

Udder in Connection with 

Yield.677 

Rearing ((^eral): 

In Brazil.252, 684 

p Congo, East .... 674 

» Denmark .... 683, 976 

Morocco. 

» Palestine.815 

Poland.972, 975 

w Switzerland.507 

» United States . 136, 472 

Rearing (Special) : 

C^hianine Beef Breed . . 995 

C!harolais md Limousms . 784 

Dutch (^ttle, Herdbooks 

in Brazil ..819 

Holstein-Friesiaus in U. 

S. A.570 

Indian Cattle in Philip¬ 
pines . 970 

Lake Tchad Breed . . . 981 

]VIilch Cattle, Proposed 
Investigation in U. S. A.. . . 781 

Pied Black Plain East 

Friesian in Pbland.972 

Piedmontese Horse-Rump- 

ed.134 

Southdown Limousin . . 784 

Vo^es.J 33 , 784 


See also Anatomy and Phy¬ 
siology, Buffalo, Dairying, 
Feeds, Forage. Hygiene, Past¬ 
ure and Poisonous Plants, 

Cedar: Forests in Kenya . . . 108 

Celasirus paniaUata : Cultiva¬ 
tion and Oil Value.633 

Cellulose, see Paper and Soils 
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Celhs : C. austmUs and C. occi- 
dentalis as Living Vine Sup¬ 
ports .558 

Ceratoma sthquct : Nutritive Va¬ 
lue compared with Prosopts 
juhflora . 3«27 


-Cereals (General) : 

]Sxcliange, Milan (Italy) . 277 

Irrigation Water and 
Composition (^^raiiis . . 344 

Seeding, Rirly, and Effect 


on Yield. 4^ 

Soil and Climate, Selec¬ 
tion adapted to .7Q4 

Sowing, Influence of Date 

on Yield.899 

Standard Ty|)es in U 

S, A .830 

Tiade in Brazil ... 1145 
Trade in Roumania . . 801 

See also Barley, Oats, etc 
Chamaecypaf IS Lawsonuina : in 

Belgium. 817 

Chamaerops humihs . 

Papt'r Value .... 54 s 

Proved UnretLible . . 716 

Chaulmoogra see Hydnocm pus 
anthelminthica and Taraktoge- 
nos Kurztt .(>33, 65^, 1147 


Cheese see Dairying 
Chemistry and Ph}'siolog>' of 
Plants: 

Altitude, Effect upon 

Plants.595 

Assimilation of Rootlets 
in Estimation of Soil Nutrients 7 8g 
Au3dmones, and GrowiB 

of Green Plant.396 

Botanical Gardens, Cuba 779 
Botany, Schemes for, in 

IT. S. A.78^ 

Cells, Effect of Radiant 

Heat on.. . . . . 599 

Cells, Stimulation of Vi¬ 
tal Functions and Import¬ 
ance for Agriculture. 22 

Chemical and Structural 


Study of Mesquite, Carob and 
Honey Locust Beans .... 327 

Coagulation and Plant 

Life.537 

Composition of Grains, 
Influence of Irrigation Water . 344 

Esculetol, new Cluomo- 
gen from Horse Cliestnut . . 540 

Fermentation and (iermi- 
nation of Wlieat and Sun¬ 
flower Seeds. 76 

Flora of Island of Hainan ^[26 
Fluctuatmg Variations in 

Soy Bern.598 

hYeezing Temperatures of 

Plants . 25 

Genninatioii, Abnormal, 
of Mustard vSc^tnl . ... 8x0 

Germination, Hot Water, 

Effect of .892 

Genninatioii, Hydrogen- 
Ions and Neutral Salt-Ions, 

Effect of.883 

<k‘nnmation, Riiin dur¬ 
ing and after Harvest, Effect 
on Wlieat m Sheaves . . 542 

(kTiuination, Rdntgen 
Rays, Effect on Ofyiii saUoa txx> 
(knuination, Sunlight Ef¬ 
fects oil Cafica papaya , . Hip 
Germination Effect of 

Uspuluu .890 

(krmiiiation of Maize mid 
Water Alisorptiou relatut* t(i 
Stage of Harvesting .... 703 

Growth, Influenc'e of Arti¬ 
ficial Lighting.883 

Growth, Influenci* of Cir- 
bon dioxide of Springs . . . 994 

Growth, Influence of Oir- 
bon dioxide of Soil and Atmos¬ 
phere ..881 

Growth, Law of Influence 
of different Factors 27, 880 
Growth, Influence of So¬ 
lution Volume .329 

Heliotfopism and Iko- 
tropism in iSrees.946 
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Hilum, Length in Kela* 
tion to Determination of Vicia 

spp.S94 

Hydrocyanic Acid in 
Plants, New Method of Esti¬ 
mation .538 

Latex Vessels, Rubber, 
Effect of M^uiuring on Forma¬ 
tion .. 76 


I^viiloses in Cereals , . 539 

Mfingancse Salts, So¬ 
dium Fluoride, Potiissium Io¬ 
dide as Stimulating Agents . 877 

Maturity Chiinges in Re- 
frigerateii l^ne Ai)ples ... 30 

Nitrate Absorption, Ef¬ 
fect of one Stilt Solution on 

Wlieat.330 

Ncxiules, Kinship be¬ 
tween Soyt>ea,n and Cow]^a . 334 

Nodules, Soy Bean, Effect 
of Mineral Fertilisers .... 879 

Nutrient Solutions, Ab¬ 
sorption, Comparis<jn of Legu¬ 
mes and Non-Li*gumes . . . 331 

Origin of SjK^cies: Ele¬ 
mentary Forms of Cjomjxment 

Parts of Plants.535 

Osmotic Pressure of Jui¬ 
ces in Potato Plant. 28 

Pentosans, Destruction 
by Moulds and other Micro¬ 
organisms .335 

Physiological Studies of 

Apples in Storage.333 

Plant Physiology ... 25 

Protoplasm and Ciiromo- 
somes, Imitation of ... 536 

Reproductive Organs of 

Oil Palm. 29 

Seed Weight Relative to 

Growth.332, S95 

Size of Rice Seedling, and 
Rate of Seeding and Yield , . 9^0 
Specific Gravity and 

Maize Seeds.893 

Sterility, Partial or Total 
of Olive Trees.634 


Tannin in Plant Tissue, 
Estimation, Quantitative . . 24 

Veins.541 

Vitamine B. content of 
Caftca Papaya, Musa sapien- 
turn and Vigna sinensis . . . 328 

Weight and Numbj|r of 
Nuts, Correlation in Ground¬ 
nut .603 

See also Congresses, Ecology, 
Meteorology and Soils. 

Chemistry, Applied : 

Activities in Different 

Countries.1159 

BicKhemical Laboratory, 

Sir William Dunn.1082 

Colloidal Chemistry, Na¬ 
tional Institute, U. S. A. . 1070 
Congresses, 1105, 1108, 1113, 


1120 

Documentation, National 

Bureau in France.1163 

Exhibitions . . . 1135, 1138 
Chenopodttm : Oil Value . . . 653 

Cherry: 

Bird Cherry as Vine Sup- 

port.558 

Pollen Vitality .... 605 

Pollination.888 

Chrysanthemum coronas ium: Ger¬ 
mination Power. 28s 

Cickorium Jntybus : Subdivision 

of Types. 23 

Chile : 

Experiment Stations . . 778 

Forestry.387 

Saltpetre .... 872, 873 

China : 

Cotton. 59 

Education . . . 1064, 1065 

Legislation . . . .445, XI49 

Publications .1150 

Raisins ........ 838 

Trade (Ex|x>rts) , . . 466 

Chinese Tallow Tree see 5 h 7 /m- 

gia sebifera .633 

Chlorophora excelsa : Timber 
Value in Uganda ..... 108 
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Cihotium chamissai : As Soutce 

of Starch.918 

Cilicia : Agricultural Conditions 483 
Cipo see Euphorbia phosphorea 370 

Cirenaica : Wools.736 

Citronella Grass see Cymbopo- 

gon , .650 

Citrous Fruits : 

Coloration of Lemons, 

Hastenhig of.. . 10zo 

Identities, Bstablislmient 

of. 97 

Industry, Prize for En- 
couragemeiil in Itiily . . 236 

Oranges : 

In Cape Verde Island . 816 

Federated Malay vSta- 

tes.468 

SatsunLx, Liinit of Seed 

Bearing.944 

Solar Propagating Frame 
for Rooting Citrous . ... 943 

aover : 

Alexandrian Gover ( 7 'u- 
folium alexandrinum) . . 57, 353 

Electro-culture .... 701 

Medium Red Gover 
Strains, Winter Hardiness of 619 
Red Clovtr, Imoort into 

U. S. A.470 

Swedish and Silesijn Clo¬ 
ver, Efiect of Rainfall, Tna- 

tise Concerning .459 

Yellow Sw<‘et (Meliloius 
indtca) as Green MaJiun* for 
Sugar Cane.804 

Cocoa: 

Cultivation in Briti.sh Ctd- 

onies.374 

Cultivation in Brazil . 813 

Experinu'nt Station in 

Brazil.774 

Coconut: 


Production in Brazil . . 1145 
Productivity and Effect 
of Associated Gops in Portu¬ 
guese Indies. 635 


Young Plantations, Treat- 
tment of, in Ceylon . . , . 72 

Cocos nucifeta : 

Gdtivation in Indo-China 633 
Cultivation in Yucatan 


(Mexico). yi 

Cochin-China : 

Rice. 39 

Rubber. 77 

Coffee : 

Conferences.283 

Cost of making Planta¬ 
tion, Brazil.647 

Cultivation in Belgian 

Congo. 80 

Cultivation in Brazil, O47, 812, 


Cultivation in Ivory Coast f) f 9 
Exjk>i t, Frt^e in II<mduras 2 34 
Im|X)rt, Prohibited in 

Costii Rica.226 

Industry in Cape Verde 

Island.810 

Manuring in Brazil . . 

» in Tanganyika 258 
Trade in Brazil . <130 H45 
Fazendas f<^i Cultivation oy) 
Treatment of Exlmusted 

Soils.t>90 

Cotx Lacp ymu-jobt, var mamen : 

Milling Tests.186 

Colonisation : 

Colonial Congress, (ier- 

many . 1100 

Colojiisation in Came- 
roons.4^1 

Coloration: of lemons , , . * 1020 

Columbia : 

Coffee.283, 930 

Conference.283 

Cotton .. 2^ 

Sericulture.1066 

Commiphora Muktd: Gum Value 928 
Conmussions: 

Bavarian, of Technology 

and Agriculture.jgy 

Italian National Scient¬ 
ific and Technical 


824 
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Competitions: 

Egg La3niig, in Great 

Britain.804 

Gas Generators, France . 427 

Coinjjetition, for 

Goats France.403 

Oil Motors, Prance . . , 785 

Students’ Agricultural, 

(England).1083 

Commicafpus pkysocarpus Wild 
Fibre Plant in S Africa . , 632 

Congresses and Conferences: 
General: 

American Association for 


the Advancement of S<;ience 284 
Belgian Rural Week . , . 282 

Brazil Municijidlities . 795 

British AsscK’iation for 
the Advancement of S ieiu e 286 

French " Avsoiialion 
Fraii^aise jkiut ravancement 

des St'ieju'cH ”.794 

French Agriculturists . . yi)6 
French African 

Agricultural .8 <k> 

Pan-American Scientific 

Congress.530 

Poland, International 

Agricultural.1099 

Romminia, AgriculturiU . 801 

Travelling l^rufessors of 
Agriculture, Italy.529 


Tunisian Agricultural . . 325 

Special: 

Apiculture (France) . , 797 

Apiculture (Italy) , . . 529 

Automobile Trans}x>rt (tJ. 


S. A.).528 

Beet Cultivators (Italy) . 287 
Botanical, International 

(IT. S. A.).1095 

Oittle Breeding (Scotland) 1116 
Qieese, Grana, Consor¬ 
tium in (Italy).287 

Chemistry, Industrial (It¬ 
aly) .529 

Coffee (Columbia) .... 283 

Education, Home (S]min) 527 


Electric Power (France) 798 
Fishermen ((k;rman Aus¬ 
tria) . 526 

Fishermen, Congr^s des 

Etangs (France).1111 

Food Q>n.servation (Ho¬ 
nolulu) .284 

Forestry', vSylva Mediter- 

ranea (Ibily).1097 

Forestry (Sj)iiin) . . . . 1103 
Service Re¬ 
search (IT. S. 

A ).IJ04 

* Timlx^r Bx|x)rt 

(Russia) . . . 1124 
Ck'Cfgr.ipliical, Internatio¬ 
nal (Egypt).1094 

('tcographical Ili'-torical 
geographical (Argentine) . 1101 
Horticultural vScience (U. 

S. A ) .1107 

i I yd rail lies. Water Su pply 

(Fraiict; 285 

Hydraulics. Water Supply 

(Italy).J123 

Cdeaginou.s I^txlnets (Bra¬ 
zil) .1102 

(Hive Culture (Spain) . . 791 

Fed ol(>g3', Int em at iona 1 

(Italy). ygo 

Ph)dopiitholagy, Interna¬ 
tional (Holland).288 

PLint Bretding (India) 1119 

Poiuological. Viticultura 1 

(Itah^>.287 

Potato (France) .... 1110 
Poultr)\ World (Canada) 792 

Poultrj^ World (Spain) . 1093 
Refrigeration (Great Brit¬ 
ain) .286 


Refrigeration (Italy) 793. 1098 
Seed Testing, Internatio¬ 
nal (Great Bribiin) . . ^ . 1092 

Soi'ial, J^IidcUe : Class 

(Prance)., t . 1096 

Sugar (Philippines^ i * . 289 

Textiles (Great Eritain) . 286 
Timber (Russia) , . ,1. 1124 
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Conocarpus erectus : Charcoal 

Value.II2 

Conservation sec Storage. 
Conventions ... -287, 289, 1140 

Copermcia cenfem: Export from 

Brazil.812 

Copra : Trade in New Guinea . 1178 
Cofchoms triloculans : Wild Fi¬ 
bre Plant in S. Africa .... 032 

Cork: Sales in Algeria, 1923 ^34 
Cornel: As Vine Supports . . . 558 

Cornus Ma ^: As Vine Sup¬ 
ports .55S 

Corylus spp.: In Canedu and U. 

S. A. 99 

Costa Rica : Legislation ... 226 

Cotton: 

American Cotton, Com¬ 
mercial CJassihcation . . . 364 

Consumption in IT. S A 471 
Cotton.seed, Toxic Act¬ 
ion due to (ioss>’pol . ... 396 

Cultivation: 

In Afric*i, French West 

.md Togo . . . f)28 

» Africa, North . , . ^59 

» Africa, South, 259, 484 

» Argentina.1152 

>» Australia .... 3 ^k> 

» Belgian Congo ... 919 

» Brazil . . . 812, 921 

» British Empire . . , 029 

» Cliina. 59 

» Olicia.483 

» Columbia .... 27 

» Egyj^t (Present Con¬ 
ditions) .1151 

» Eritrea.361 

; » French Colonies . . 357 

to India.9*9 

*» Indo-China . . . 359, 919 

» Madagascar .... 631 

» Mexican States ... 1152 
to Tanganyika ..... 258 

w Uganda. . 919 

3) United States .... 630 

Egyptian Cotton .... 362 


Fertiliwser Tests in Missis* 

sipi.920 

Fire, Losses in U. S. A. 1153 
Fodder in Relation to 

Cotton Growing.353 

Fuzz, and Disadvantage 
of Sujx'rphosphates for Re¬ 
moval .343 

(kneral Culture. 60 

InsjK'Ction in Brazil . . 1145 
Pitking Machiiu‘ New . . 475 

Pima Cotton, under Ir¬ 
rigation in S Africa. 61 

Pima Cotton, Utilistition 

of.363 

Protection in Paraguay . 241 

M )» Spain . 229 

M St V’^incent rt>34 

Regukitions, Imjiort in 

Eg>^>t .228 

Regulitioius in Brazil . 1044 
Sc'ientilic (kowing and 
TrdnsiK>rt (^Igian Congo, 

Su<ian, India).<>io 

Variety Te.sts in Missis- 
sipi .020 


Variety Tests in Okohiima 02 
Cfotcm Ellufitn : Tinilxr Value. 108 
Crypinim 7ioctivafus : Domesti¬ 


cation in Brazil . . . 298, 695 

CubtJ : 

Alcohol .183 

Forestry.112 

Horticulture .779 

Rubber.640 

Sorghum.617 

vSugar Cane .... 80, 185 

Tobacco.467 

Trade (Pineapple) ... 94 

Cucurbitaceae : 

Ikrmination Tests . . . 802 

Import Regulations, B- 

gypt.^28 

Viability Tests with C«- 

curbtta maxima .897 

Curatella americana : In Brazil . 924 
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Cuscuta : Apparatus for Remov¬ 


ing .709, 1172 

Cyamopsis psoraloides : In Grass 

Rotation, India.353 

Cymbopogon : C, Nardus and C. 
Wintertana : As Preventives 
of Soil Wash, and Oil Value . 650 

Cynodon Dactylon : Forage 

Value in Brazil.962 

Cynosurus cnstatus : Germina¬ 
tion Power. 28s 

CjTprus : Silk Prcxluction .... 992 

Cyxenaica : Agriculture and Viti¬ 
culture .482 

Czecho-Sl<wakia : 

Cattle. 481, 683 

Cereals.481 

Foragt*. 4S1 

Forestry'.481 

Horses.481 

Machines.154 

Milk (FAves).085 

Pastures.481 

Rural liconoTuics ... 481 

Sht^'p .402 

Sugar Beet.|8i 

Viucyard.s .481 

DAC'/ViJN uU^MhHAi A : 

(kTiiiinatioii Power . *284 

In High Altitudes ... 313 

Dahomey: Agricultural JEJciu- 

catioii.1079 

Dahlia : As Source of Alcohol , 832 

Dairying ; 

Butter AduIteration of . 197 

» Coco, Aclultera- 

tiouof .... 578 

- Keeping Quality, 
and Relation Indwtru Yeasts 

and Moulds.1023 

Butter, Pnxiuction in Re¬ 
lation to Inconu* .13b 

Butter, Testing Bureau in 

Finhuid.272 

Cheese: 

Bacteria, Gas-producing 
in Manufacture.734 


Camembert.198 

Cheddar, Rapid Method 

of Manufacture.199 

Qui vent ion, I n tematioiial 1140 
Cop]^)ei basins for .... 505 

Fmmenthal in Boxes . . 731 

Exhibitions .... 281, 505 

Factory, Consolidation in 

Canada.225 

Ex|>erimentatiori, Italy . 505 

(Vrading Faculties, Fin¬ 
land .821 

Grana, Decrease during 

Salting . . ..505 

(Vnuia, Protection of, in 

Italy.287 

Kuschkawal, Bulgarian . 732 

Pasta Cotta, Improve¬ 
ments ill Manufacture .... 580 

Regularisation, Interna¬ 
tional for Trade.839 

Kainet, ComjK>sition of 733 
Ricotta from Sheep’s Milk 297 
Salt Content, Estimation 
of.200 

E<jui])ment : 

Cream vSt^Kirators ... 172 

1 >airy Machinery Iiisii- 

ture, Kiel .766 

rCxhibilion Michinory 1125 
Mtcluiiiical Milkers . . 710 

Xt‘W Ctnlrifugal SejK'ra- 

tor .173 

Exhibitions, -^70. 281.503,1125 
Industry : 

Dairy Ih“<Hlucls. Brazil 684 

Diiin* Products South A- 

frica. :j 59 

Ivconomic Stiuly, P. S. 

A.. 13 ^ (V) 

Improvement Schemes 

Great Britain.273 

Fluids f<u. in Austria . 222 

Mrxiel Dairy of Vliite 

Cross, Belgium .769 

Regulition Fraud Sup¬ 
pression ill l^an .760 









































Regulations, General Re¬ 
form in Italy.505 

Regulations, Sale Control 

in U. S. A.230 

Slate Dairy Bureau, U. S. 

A.1156 

See also Milk 

Dais cotinifoha : Wild Fibre 

Plant in S. Africa.632 

Dalbergia melanoxyloij (Bbony). 

In Kenya.108 

Dates: 

Cultivation in Egyi^t . . 941 

>» » lr<u] . . . 100 

» » J^ibya . . 940 

Import Regulation, E- 

gyi^t.228 

Deccan Hemp see Hibi^sctfb can- 

nabinns .633 

Deer: Protection of, in IT. S. A 230 
Dendfocalamus Bfandisti : In¬ 
dustrial Value. by 

Denmark : 

Cattle .683, 976 

Bxi^erinient vStations 780, 

Fish .128 

Legiskition.227 

IMilk.438, 836 

Pigs.988 

Poultry.410 

Rural Bconomics . , . loby 

Developments, Agricultural: 

Agriculture in Ancient 

Hgyi)t.827 

Development in Norway 825 

Fifty Years Evolution in 

Nortmiu Verin. . 827 

Moiiograjdi on M^irrak- 

esh (Morocco).827 


Dtoscorea: As Source of Alcohol 832 
Diospyyos Kaki : Industrial Usc‘S 723 
Dipte^vcafjyus : Tamiing. Value 
of D. alatus, D. tuhevculatus 


and D turbmatus doubtful. . 927 

Divi-divi see Caesalpinia cor tan a 367 
Dodder: Sec Cuscuta . , 709,1172 

Dodoneaea Thunbergiana: Medi¬ 
cinal Value. 89 


Dog: Action of Cuprex on Beto-' 


parasite.563 

Donkey: 

Exhibition (France) . . 517 

Tunisian Breeds. . . * 969 


Doora, see Andropogon Sorghum 617 
Drainage, sec Hydraulics and 


Irrigation. 

Dutch East Indies: 

Coffee.930 

Oils.653 

Pepi»er (Export) .... 548 

Tui-pentine. J183 


See also Java and vSumatra. 


Ebony, bce JJalheigia melanoxv- 

Ion . 108 

Ecologv^ : 

Adaptation of certain Al¬ 
pine SjxKnes ii »High Altitudes 513 
Altitude, Effect upon 


Plant.s . . !.595 

Bot'inical ('geography of 
Sainte Baume Mts. (Mono- 

gtaph).827 

I'rost Resistance in Rela¬ 
tion to Colloidal ProjK-rtics of 

Winter W'lieat . 397 

Institute of Agricultural 
Ecolog}’, Rome.788 


Organisation in (k-rmany 265 
vSee also Meleorolog}^ 

Ecuador: 

Experiment Stations . . 267 

Hj^iene, Stock .... 267 

Education, Agricultural: 

In Algeria: Oenology 

Course.1078 

In Annenia : University 

at Arivan. 7 ^ 

In Belgium: Ecole Nor- 
male dTnstituteiirs, Tirlemont 515 
In Brazil: School at Ca- 

vras.770 

In China : Canton Christ¬ 
ian College.1064, 1065 
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In Columbia: School of 

Sericulture.1066 

In Dahomey; Agricultu¬ 
ral Education.1079 

In Europe: Agricultural 

Colleges.271 

In Europe : Taiming 

Courses.491 

In France; Household 
Economy at Primiiry Sidiools, 

Angers.782 

In Fraru'e : Ecole de 1 *A- 
griculture, (irignon . * , . J077 
Ill tVrnuiny: Higher 
School of Agricultur<^ Pri¬ 
ze Thenus .1060 

Til Ck-nnany. Higher 
School of Horticulture, Ber- 

hn-Dahkm .1061 

In Oreat Britain: Rdu- 
citioii under the Ministry of 

Agncuhnrc .273 

In Haiti: Cc*ntral School 1073 
In Italy * Biology Cour¬ 
ses at Milan .1088 

In Italy: Floricultun and 
Garileiiiug at S llano ((k*- 

noa) .1089 

In Italy Rural Nrhouls . 1087 
In Italy: Tecimical In- 
strurtion of Pc‘asants . . . 787 

In Italy : Theoretico- 
pt*ictical Courses on Tobacco 

at tScafali .501 

In Rluxlesia . (kvcrn- 

ment Industrial Schools for 
Natives.508 


In Spain: Home Educa¬ 
tion Congress, Madrid .... 527 
III South Africa ; Encour¬ 
agement of Rural Education . 259 
In Trinidad: Imperial 
College of Tropical Agriculture 458 
In United States: P'or- 
estry Courses at New York 

State College.1072 

In United States: Rural 
Education . . . ..1160 


Educational Legislative Measur¬ 


es : 

In Austria.222 

In China.455 

In France.231 

In Roumania.245 


See also Experiment Sta¬ 


tions. 

Eggs: 

Age and Hatching Qual¬ 
ity .694 

Competition in France . 784 
Comjxjtition in Great 
Britain.804 


I^cxiuction, Winter, and 
TMect of Inbreeding . . . 693 

WTiite, Yolk and Shell. 
Correlation between Various 


Birds .203 

Egypt; 

Congress.1094 

Cotton .1151 

Dates.941 

Hygiene, Stock . . . 664 

Lt'gislalion . . 228. 759 

Maize .348 

Plait Breeding (Cotton) 339 

Soils .853 

Elams gumetfisis : 

Cultivation and Value in 

Indo-China.633 

Description of Plantation 

in Galloon.630 

Extraction of Oil from 

Pulp and Kernels.714 

Reproductive Organs . . 29 

Electricity ; 

Draught Reduction in 

Ploughing.700 

Electrical Treatment of 
Cultivated Plants in Norway . 506 

Electrical Appliances. Ex- 
lubitiou ill Belgium . , . .113^ 
Electrification, Rural, in 

France.231,822,1050 

Electro-culture . . . .701, 702 
Elec'trogenetic labor¬ 
atory, Mian.7^9 

































Generating Plant for 

Tractors.158 

Heating Water on Rice 

Fields.618 

Higit Frequency and Ef¬ 
fect on Embryonic Develop¬ 
ment .576 

Hydro-Electric Appara¬ 
tus, Exhibition in Prance . . 1126 
Elephant Grass, see Pmnisetum 

purpureum .626 

Elm; 

Timber Value in Cauca¬ 
sus .954 

As Vine Supports . . . 558 

See also Ulmus. 

Equisetum arvense : Medicinal 

Value.551 

Eragrostis ; on Grassland in S. 

Africa. 55 

Eriocephalus umbellatus : Medi¬ 
cinal Value. 89 

Eritrea: Cotton.361 

Erodia framnifoha : Cultivation 
and Oil Value.635 


Euphorbia phospkorea : Resin 
Wax Producer in Brazil . . , 370 

Essential Oils: 

Etom Andropogon atra^ 


tus .649 

» Boswellia serraia . 79 

» Garlic (Yadil) , . 115 
» Peppermint .... 549 

» Rose.465 

» Rose and Jasmine 719 
» Siirlingia latifolia . 378 
» Tarchonanthus cant- 
phorafus .934 

Esparto; 

Pomilio Electro-chemical 
Extraction Process ..... 1016 

Use in Paper Manufac¬ 
ture .1016 

Exhibitions : 

General: 

In -Belgium.1129 

» Canada .1134 

» France .... 517, 1132 


» Great Britain (Bri¬ 
tish Empire Agri¬ 
cultural Exhibit) . 1133 


» Lithuania.1138- 

» New Zealand .... 810 
Special: 


Cheese, at Milan (Italy) . 281 
Chemiails (Italy) . 807, X135 

Cultural Products (Bel¬ 


gium) .278 

Dairy Products and Ci¬ 
der (France). 279 

Educational Publications 

(Belgium).515 

Electrical Appliances (Bel¬ 
gium) .1131 

Pairs: 

In Austria.514 

» Belgium . . . 1128, 1130 

» Dutch Indies . . . .1127 

» France.803 

» Holland.1139 

w Italy . . 281, 518, 1136 

» Jugp-Slivia.521 

» Luxemlx>urg .... 808 

» Russia.. . 522 

M Spain.516 

» Sweden.523 

Feeds (Great Britain). . 1133 
Food (Holland) .... 520 

Fruit Show (Itidy).... 806 

House Novelties (Bel¬ 
gium) .515 

Industrial, in Belgium .1129 


» Lithuania 519 
n » Norway . 809 

» » Switzer¬ 
land . . 524 

Inventions (Italy) ... 1136 
Machines, Dairy (Argen- 

tine).1125 

Machines (Great Britain) 280 

1133 

Machines Hydro-electric 

(France).1126 

MUk (Great Britain) . . 1133 

Motors (France). 802 

Motor Vehicles (Italy) . . 5x8 
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iPlant Breeding (Great 


Britain).1133 

Poultry (Belgium) . . . 278 

Soils (Great Britain). , . 1133 
Stock (Antananarivo) . . 1115 

Stock (Belgium).1129 

Stock, Horses and Don¬ 
keys (Prance).5x7 

Stock breeding (Great 

Britain) , . . . ..1133 

Vitie Products (Italy) . » 805 

Wines (Prance).517 

'Wines (Italy).1137 


Experiment Stations and Re¬ 
search : 

General: 

In Canada, Dominion 


Farms.266 

In Chile, at Siintiago . . 778 

» Ciiina.1064 

»» China, (k>venmient 

Ser\H[ces , . . , 455 

» Finland.272 

Great Britiiin, Impe¬ 
rial Institute, Future Praspc^cts 492 
In Great Britain, Re¬ 
search Stations . . . 273, 274 

In Great Britain, Rotham- 
stead Experiment Station , 275 
In Italy, Bergamo Sta¬ 
tion . 34 

In Switzerland, at Lie- 

berfeld.1091 

In Fnited States . . , . 781 

Special Subjects : 

Biologit'al Institute, Bra- 
al . ■ • . . . . . 758,77-:, 812 

Biologiail Research, Yel¬ 
lowstone School, IT, S. A. , . 1071 
Cattle Raising Station, 

Cape Verde Islmd.8i6 

Cheese Experiment Fac¬ 
tory, Lodi (Italy).505 

Chemistry, Colloidal. Na¬ 
tional Institute of Research, 

U. S. A.1070 

Cocoa, Diamante Station 
(Brazil).774 


Coffee, Tests at Campines, 

S. Paolo, Brazil.371 

Cotton Boll Laboratory, 
Florence S, C. (U. S. A.). . . 270 

Ecology, Agricultural In¬ 
stitute, Rome.788 

Fish, Bavarian Pond Fish¬ 
ery Station. 

Forage Experiments, Ba- 

n (Italy).477 

Forestry, Bavarian Insti¬ 
tute .1059 

Forestry, Imperial Insti¬ 
tute, Great Brittiin. to8i 

Forestiy- Institut du Pin 

(Bordeaux).1076 

Forestry Stations in U* 

S. A.1068 

Fruit. Research Institute, 

Neustadt (Cienminy).1062 

Groundnut Research at 

M'Bambey (Senegal).1080 

Horticulture, School at 
Berlin-Dahlem (Germany) . . io6i 
Horticulture, School at S. 

Dario (Itily).1089 

Hygiene, Stock: 

In Abb.: Suva, (Somali¬ 
land,) Oittk Plague Tests at 

Serum Institute.(>64 

In Ecuador.207 

» Sassari (Italy). . . , 502 

Visc'osii (Brazil) . . . 654 

Sero - Vaccine Institute, 

Roumania.82 8 

Industries: Institutes for 
Encouragement of Small In¬ 
dustries (Italy).. 051 

Machinery: Orman Sta¬ 
tions.‘.153 

Maize: Tests at R. Scuo- 

la di Ascoli (Italy).497 

^Medicinal PL\nts: State 

Control in Frjmce.1075 

Microbiolt>gy: Pasteur In¬ 
stitute, Dido-China.496 

Milk: Preussiche Versuchs 
und Forschungsanstalt .... 766 
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Oenology in Algeria . . . 1078 
Oils ; Experiment Fac¬ 
tory, Umbria (Italy) .... 504 

Oils: Ejesearch Station, 

Spolelo (Italy).1086 

Olives, Experiment Yard, 

Eucchesi (Ita^*^).504 

Phytopathology, Uabor- 
atory at Almeida (Portugal) . 244 

Plant Breeding Station, 

Denmark.780 

Plant Breeding Station, 

Finland.272 

Poulll^^ National School. 

liguria (ltal.y).1090 

Rice, Vercelli Station 
(Italy).607 


Sericulture : 

Stations at Alaeis, Dragu- 
ignanand Montptdlier (France) 655 
Stations in Brazil . . 812 


Stations in Columbia . 1066 
Stock Breeding: 

Stations in Algeria . . . 984 

« Brazil , 776, 1003 

i Italy . . . io88 

« Sidi-Talxit 

(Tunisia).c/)4 

vSugar Cane: Hfiwaiiau 

Tests.1074 

Sugar Cane: Irrigation 

Station, Mauritius.256 

Tea: Pro] iag<i lion Service, 

Ouro Preto, Brazil.771 

Tea : Experiments Phu- 

Tho (Indo-China).372 

Tobacct); Stations, Dra¬ 
ma, Tlirace.786 

Tobacco : Stations, Sea- 

fati (Italy).501 

Vines: Stations, Brazil . 812 
Wines: Stations, Neust- 

adt (Germany).1062 

Wheat: Selection Station 
Lafont, for Ct'utral Massif, 
(France). 783 


2 k)ology; 

Tropical Station Barro- 


Colorado Island.1069 

Station, Naples.1084 


Exportation, see Trade. 


Fagus ; 

F. grafidiflora in Canada 

and 1 ^. S. A. 99 

F. onentalis and F, syl^ 

vestns in Russia.954 

Farm Engineering see MiR'hinery 
Federated Malay States: 

Citrous Fruits (Oranges) . 408 

CynAopasinn .650 

PepixT (Kx]K)rl) .... 548 

Silk.992 

Feeds and Feeding: 

Oneralilies: 

Animal Nutrition . . 667 

A.s]>aragiii and Ammon¬ 
ium Nitrate,, Effect on Nitr<>- 
genems Metabolism of Rumi¬ 
nants .9b 1 

Forage Thiits, Time oi 

Reduction.976 

Ilantlbook on Belter 

Feeding.568 

Productive Value of Stock 

Foods .962 

Rfitional Feeding of Do¬ 
mestic Animals. 794 

Six‘cialities : 

Bone Meal and Fish Meal 395 
Burk WTicat .... 52 

Brewers’ Grains .... 964 

Comm<‘rcial, I^^cding 
Stuffs, Ins{x'ction in T". S A 967 

Cotton Seed Me.-!!, Tox* 

icity due to Goss)tx)1. 396 

GroundnutOilCakc. . . Mr 
I^edthin, Effect on St'X 

Fertility.668 

Maize Flakes and Sea¬ 
weed .669 

Maize Fodder . . . 908, 909 
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Milk, Pood Value of .. . 965 

Molasses.670 

Oil Cake from Tomato 

Seeds. 296 

Potato Starch.713 

Red Herrings, Effect on 

Milk Production.966 

Rice Hulling and Polish 

Residues as Feed.963 

Whey.196 


See also Forage, Pastures 
and Poisonous Plants. 

Feeds, Oittle: 

B ut termi Ik, Condenseti 

and Powdered.977 

Ex]>erimcut'iti(ni .... 397 

Fet*<iing and Effect on 

Milk I^<xluclioti . . . i3<>, (>79 

Milk Retjuired for Calf 

Raising .401 

Oil Cike from Tomat<» 

Sc‘eds .296 

1^0] )< >sed In vest ig«i t ions 

in r S A .781 

Feeder . . . 140, 078 

Fet^ds, Pig 

C<*utrifugc(l Miik and 

Whey .087 

Co<i Liver Oil, etc , ICfftct 
of Cilcium and Phosphonnis 

on Pig.146 

h'ishMeal and Fi)ods Rich 
in Albumen, Comparative 

Value.407 

Iron Dt'ficiency and Di¬ 
sease* .147 

Maizi and Hog Ratios . . 691 

Nutritive Ratio Studies 

for Clrphan Rgs.408 

R*iti<./n» for Young Pigs 

and vSows.393 

St^lf-Fccder.178 

Self Rationing ... 148 

Feeds, Poultry: 

Feeding Tests in Austra- 

lia. 411, 990 

Feeding Tests and Lay¬ 
ing Cotitrol.410 


Feeds, Sheep: 

Barley, Maize, Carobs 
and Crushed Sorghum com¬ 
pared .984 

Feeds, Human: 

Adulteration, Researches 
to Prevent in Indo-China . . 496 

Exhibitions, Food Stufe, 520, 
807, 1133, 1138 


Food Values and Body 

Needs .567 

Investigation Schemes, 

U S. A.781 

lime, to remedy Lack 

of, in Food .496 

Lupin as Food. 53 

PLint Produces, Tndo- 

China.476 

PU>idmm aquihnum. 

Bread .292 

Regulations, Brazil, Na- 
ti*mal Dt'partmeiit of Public 

Health .454 

RcguLition.s, I* S A, 

Sale of Comim^rcial Petximg 
StufT.s .230 

Ferns: 

Pl^fidtum itquilinum, 

Food and Medicinal Value . 292 

Fescue : ImjK>rt<‘d St^ed in U S. 

A .470 

Fcstuca : 

tk.*rmination Power . 284 


In High Altitudes Italy . 513 

Fibn : 

Staiidardisinitai of Weav¬ 


ing Fibre in Philippines . . 831 

Retting by mciins of Bu- 
Cilhis felsineus .716 

Wild Fibre Plant^i in S. 

Africa , .632 

See also Afiax'e, Bromeha, 


Cotton, Flax, Furcraea, Hemp, 

Jute, Musa 
Ficus: 

Intercalation with Coco¬ 
nuts, and Effect on Yield . . . 635 
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Finland: 

Gieese.821 

Experiment Stations . , 272 

Forestry.474 

Pish: 

Antimalarial Fish .... 489 

Carp Productivity in 
Ponds of Splogne (Fnmce) 
and Congres des Etangs . . iiii 
Chemical Fertilisers in 
Ponds for Increasing i^oduc- 

tion. 82s 

Congress of Fishermen in 

Austria.526 

Fresh Water Fish, Cross¬ 
ing and Hereditar>" Trans¬ 
mission .128 

Herrings, Red, Digest¬ 
ibility and Value for Milk 

Production.966 

Improvements ui China, 

Scheme for.455 

Iiitemational Agreements 284 
Products in Indo-Chhia 476 
Trout, Dro^xsy . ... 416 

Trout, v^tocking Waters 

with.^17 

Flax (Limim usitatissimum ): 

Germination Power . . 28^ 

Introduction into Pales¬ 
tine .815 

Possibilities in S. Africa . 259 

Production in E. Africa . 63 

w » Czecho¬ 
slovakia .481 

Production in India . . . 1176 
)> » (U. S A.) . 40 

Retting, Develojmient of 

Acidity during.715 

Treatise Concerning . . 459 

Wild Species in 8, Africa . 632 

See also Plant Breeding. 

Flora : 

In the Anuizon.1147 

Alpine Flora, Protection 

of, in Austria. 222 

Alpine Flora, Protection 
of, in Italy.513 


Forage Plants: 

Acacia giraffae .627 

Andropogon tufus, Cyna* 
don Dactylon and Panicum 
numtdianum. Comparative 

VMue.962 

Chemical Study of Forage 

Crops. 56 

Competition in Belgium , 278 
Cultivated Area in Czecho¬ 
slovakia ..481 

Forages for Diy- Clinui- 
tes that could be Tested in 

Italy.499 

Fresh Forage Produc¬ 
tion in S. Italy.477 

Packing Rules in Norway 763 
Korea Lesi)edeza . 625, 915 

L( 4 t(s cornicidattis . . , 609 

Eucemes, it 11 < I Impin, 
Treatise concerning .... 459 

Pennisetum spp .... 626 

Pn)])ag.iuda for Extended 
Cultivation in Brazil .... 795 

Seeds, of Different Origin O08 
Steeds. Imix)rt into U. 

S. A.470 

Sesbanm acgvptiacu ... 914 

vSimtlowers.916 

Tn joltum subter} a rienm 9 r 3 


Stv also Clov(*is, hVeds, 
Pastures, Sihige and Su>rage. 


Forestry ; 

Acacias and Reaffon.sta¬ 
tion in vS France.106 

Conferences rmd Congres¬ 
ses . . 284, 1097, ^ no4, 1124 
Com>carpt(s erect us in 

Cuba.1X2 

Felling, Percentage of 
Growth.948 

For(*st Commissitjns, 

Great Britain.n 73 

Forest Commissions 

Mauritius. 239 

Forest Fires, Control in 

Tunisia.249 

Forest Fires, Insurance . 104 






























Forest Mission, French 

W. Africa.189 

Forestry Question in 

French W. Africa ..955 

Forest Services in Brazil. 812 
» » in China . 455 

» » ill Indo¬ 

china . . iit>9 
a » in V. S. A. 1068 
Handbook of honest Trt^s 

in Belf^ian Congo. 107 

Inijjrovemeiits in France 231, 

827 

IiivStnictuai at Bavarian 

Forestry Institute.1059 

Instruction at F^on'Str\' 
Institute, Oxford ffiiigland) . 1081 
Instruction in Austria, 

FuikIs for.222 

Instruction iu Rtninui- 

nia.245 

Investigati(ms propixscd 
in U. S. A .781 

Iwi'gi slat ion conc(*niing : 

Improvements in France . 231 

» in Italy . 230 

Instruction in Austria . , 222 

» in Rouniiuiia 245 
RealToreslation in Cana¬ 
da .225 

So\aet Concessions , . 1188 
Unitication of MetlK»ds in 
French N Africa , . » . 800 

Mangroves, Taiuiiiig Val- 

. 75 

Mangroves, Yield in Su¬ 
matra . 74 

Musanga SmiUm in W, 

Africa.114 

Osier Industry.951 

Ptuu spp, and Ptnus spp. 
Acclimatisation in High Alti¬ 
tudes, Italy.513 

Plantations in Minas Ge- 

raes (Brazil).775 

Planting DeWce in Trans¬ 
vaal .388 


Reafforestation in Can¬ 
ada .225 

Reafforestation in Indo- 

Chiiia.384 

Regional Maps, Italy . . 118 

Research in Belgium . . . 814 

Sal Forests in India. 109, no 
Tetmtnalia tomeniosa. Use 

for Sleejxtrs.953 

Thinning out of Highest 

Trees.947 

Timber, Drying Techni¬ 
que .952 

Timber Exchange, Mos¬ 
cow .1187 

Timlx-r Preser\^ation . . 301 

Timber Pres< rvation with 
Bichronxate of Potassium and 

Cop]x?r .581 

Timlx^r Resources of Bra¬ 
zil.113 

Timlx^r Resources of Brit¬ 
ish Honduras.386 

Timber Resources of Cau¬ 
casus .954 

Timber Resourcvs of Chi- 

h.3S7 

Timlxr Resources of Ci¬ 
licia .4S3 

Tinilxr Resources of Fin¬ 
land .t74 

Timber Resources of Ni¬ 
geria .382 

Timber Resources of Sy¬ 
ria .3S3 

Triploch lUm srkfoxvloii. 

Paper Value.189 

Valuation of Standing 

Forests.949 

Wood Distillation, Rus¬ 
sia.1186 

Woixis of Venezia Giu¬ 
lia, War Injuries. 95^ 

France: 

Alcohol 182, 431 

Alcometry ...... 1167 

Ammonia.1162 
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Anatomy and Physiology 662, 
671, 672, b73, q68 
Associations , , . 794, 823 

Cattle .681, 978 

Chemistry and Physio¬ 
logy • • 537 . 538. 539. 540, 1163 

Competitions.517 

Congresses, 276, 283, 796, 797, 
798, J096, 1109, irio, nil, 1112, 


11T3, JI14 


Dair3dng . . 

• • 200, 578 

Education, 271, 

491,782,1077 

Electricity. . . 

231, 822, 1050 

Exhibitions, 279, 317, 802, 803 

11^5.11^6,1137 

Experiment Stations, O55, 783, 


1076 

, Feeds .... 

395, 069, 962 

Forestry^ . . . 

106, 301, 581 

Fniits .... 

. 93, 90 , 656 

Ck)at.s . . . . 

.... 403 

Horticulture . 

• • • * 475 

Hygiene, 117, 

lib, 124, J27 

391, 394- 487. 488, 

562, 504,956, 


958 

Ivcgislation, 231, 

, 457. 7 iX'> 761 

1048, 1049, 1050, 1031, 1165 

Machinery, 160, 162, 

ib4, rf>8, 173, 

423.421,426,427. 

705. 

785, qqg, 1004, 1009 

Manures . . . 

• 533.534.876 

Medicinal Plants . . 1075 

Meat . . . 

201, 202, J024 

Milk, ig4, 195. 

440, 680, 727 

728, 836, 1021, 1166 

Pigs .... 404, 409, 688,985 

Plant Breeding 

• 494. 49.5 

Potato. 

.... 495 

Poultry.. .412 

. 413. 574. 99 r 

Publications . . 

. . 826, 827 

Rural Economy 

. . 180, 827 

Seeds. 

.... 609 

Sericulture . . . 

.... 738 

Sheep. 

. . i 43 . 144 

Soils. 

.... 855 

Sugar Beet. . . 

.... 84 

Tanning .... 

.... 491 

Vines. 

300, 556. 557 


Wheat.494 

Fraxtfius spp.: 

As Vine Support .... 558 

Timber Vfilue in Cauca¬ 
sus . 954 

Fruits: 

Exhibitions imd Shows . 287, 

806 

Expi'rimenis proposed in 

USA.781 

Funds to Promote Culti¬ 
vation in Austria ...... 222 

PTuids to Promote Culti¬ 
vation in Roumania.828 

Instruction at State In¬ 
stitute, Neiistiidt .1002 

(Jnhard Area in Crecho- 

Slo\Mkui .481 

l^inching, Negative Ef¬ 
fect on Volume Increase . 656 

Preservation MethcKls 721 
1^0(1 uction in Brazil . . Hi2 
Sup^r Orafting, BlTect of 
Scion on Stock . ... 9t> 

Trade ni Roumania . . 8<n 


S<.‘e also Aj>ples, Stor¬ 
age, etc 
Furcraea . 

F gifiaiitea : Compared 
with Abaca, Maguey, mid 


Sisal. O5 

Fwctaeii spp : Wild Ty- 
|K‘s in S Africa and Spiruling 

Value.O32 

Furs : 

Protection of Fur Bear¬ 
ing Animals in S A. . . . 230 


Galleria mellonella : Infect¬ 
ion with Glaucoma pirjformis 364 
Gamboge see Garctma cambo- 

diensts .633 

Game: New Laws in Franc© . . 1048 

Garcmta : 

G. cambodtensts and G 
ntangosiam: Cultivation and 
Oil Value.633 
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Geography: 

Congresses . . . J004, noi 

Maps, Agricultural, Bra¬ 
zil.1145 

Geology: 

Bavarian Geological Sur¬ 
vey . 278 

Soil Maps. 272 

Sec also Soils. 


Milking Competition in 

France.403 

Types in E Belgian Con- 

.674 

Gotnphta pawtfhfa : Oil Value in 

Brazil.024 

Gossypol .396 

Grasses; In S Africa ... 55 

Grasslmd. .sec Pasture. 


(^rmany. 

Anal only and Physiology 565 


Association.s.1142 

Bn‘<*ding (Stock) . . , 767 

Chemist r>" and Physio- 

log}' .880, 881 

CongTesst*s.iioo 

iKury .7^3, 732 

F^iucation . . . 271, 7O7 


Kx})eriuient SUitions, 7()t>, 1059 

f(^()0, luOJ, K»t»2 


Great Britain : 

Anatomy and Physio- 

logy . .145, >46 

Associations . . 510, 1172 

Biids .510, 511 

Breeding.273 

Building Construction 174,178 

Oittle.1J16 

Cc>in]X‘titions . 804, 3083 

Congi'c.sses, 28t>, 1092, 11 lO, 

IU7 


Fi'cds .ToC» 

Fisli . 822 

Forestry.0^7 

H(*rtieiilture .532 

Lc'gislation .1042 


MachintTy, 155, 156, lOr, 1O6, 
172, 128. 383 
Manures, 591. 502. 80 805, 

7 ^ 9 . 

Mctt^jroicfgy .265 

Milk .72O. 7t>0 

Potatoi‘S .... 713 

Puhlications . . 1143, u8o 

Si'eds.342, 810 

Soils.191, 785, 789 

Vines.1141, 1344 

Gigaro, see Aium tiaiicutn . . . 832 

Glaucoma pm fop mis : Infuso¬ 
rium for Galleria mellonella . 564 

Gledilschia Inacantkos: Nutrit¬ 
ive Value compared with Pro- 
sopis juhflora . 327 

Goats: 

Breeding in Morocco . . 38 

Grazing in Palestine . . 815 

Import Regulations, U, 

S. A.230 


Dairying . . . 273, 804 

Ediu‘ation . . 271, 273, 274 

Eli*ctricity.701 

Exhibitions and Shows 280, 
804, iiio 1133 
Exj>crimcnt Stations and 
Institutes, 273, 274, 275, 492, io8j, 

1082 

Feeds (I*igl ... 147, 148 

P'orestiy' (Institute) . . H)8 i 

Ho|)S .1*32 

Horticulture.273 

Hygiene (Stock) 12O, 273, 393 

Legislation.232 

Machinery, 153, 158, 171, 706 
9<)8. 1002 

l^IiUlUTes.8<>i 

Methcxis of Cultivation, 58, 420 

700 


Milk. 

• . . 439 

Ilgs. 

, 405, 6c)0 

Plant Breeding . . 

... 38 

Poultry. 

• • • 57 ^ 

Silage. 

• . • 356 

Soils. 

• 850, 850 

Storage. 

. . . 1018 

Sugar . 

• ■ . 350 
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Greece: 

legislation.233 

Tobacco (Institute) .... 786 

Grewia caffra : Wild Fibre Plant 

in S. Africa.632 

Groundnut see Arachis hypogaea 603 

638 

Guadeloujx?: Sulphur Springs 262 

Guateiuiila: Coffee.930 

Gums : Of India, Gassilication . 928 
Gynet ium (ngenteum : Proved iin- 

rettable.716 

Gynocardia odorata : Cultivation 
and Oil Value.633 

Hainan : Flora of.326 

Haiti: Education.1073 


Hancorttia speciosa ; In Brazil . 924 

Hapu, see Cibotium duitnissai . 918 

Harvesting, see Methods of Cul¬ 


tivation. 

Hawaii: 

Gtrous Fruits.943 

Irrigation.1158 

Manures (Phosphatic) . . 866 

Starch Plants (Abotmm) , 918 
Sugar Cane .... 644, 1074 

Hehanthus iuberosus : As Source 

of Alcohol.832 

Hemp: 

Area under Cultivation, 

Czecho-Slovakia.481 

Export from Manchuria . 466 

Treatise Concerning . . . 459 

Herbs: Treatise Concerning . . 459 
Hernandta ovtgera : Cultivation 

and Oil Value.633 

Hevea, see Rubber. 

Hibiscus : 

//, cannahtnus : Product- 
tion and Market Value in S. 
Africa.633 


H. cannahtnus : Cultiva- 

tion in IndoGiina. 632 

H, gcssypinus, H, physa- 
hides, H. Sabdariffa, Fibre 
-Value in S, Africa.632 


H. Sahdariffa var. aliissi* 

ma, Oil Value.366 

Holcus lanatus : Germination 

Power.'285 

Holland: 

Building Construction . . 1005 

Congresses.288 

Dair3ring (Milk).193 

Exhibitions, and Fairs 520, 

1139 

Legislation.242 

Plant Breeding. 39 

Soils. 78s 

Honey : Distinction between Na¬ 
tural and Artificial.737 

See also Bee-Keeping. 
Hong-Kong: Silk Production . 9<)2 
Hopea odorata : 

Resin Value.928 

Tanning Value.927 

Hops : 

Acclimatisation in Braz- 

zil. 5 ^ 

New Varieties, Trials in 

England.932 

Hordeutn, see Barley . 

Hombeati), see Carpmus Betuius 954 

Horra : Lybia Oats.940 

Horses: 

Barberry Horsc^s in Tu¬ 
nisia .9^9 

Bfishkire Protot}7)e, Gen¬ 
etic C>"cle.971 

Census in U. S. A.472 

Coat Colour Inheritance . 129 

Cost of Upkeep of 6-Hor¬ 
se Team Unit in New Zeakind 131 
Decrease in Czecho-Slo¬ 
vakia .481 


Exhibitions and Shows 517, 

1115 

Grazing in Palestine . . 815 

Improvement Scheme, 

Great Britain.273 

Investigation Proposed in 

U. S. A.781 

Regulations referring to: 
Breeding in Holland . . . 242 
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Infectious Anaemia in 


Dennuirk.227 

Stallions in France , . . 231 

Stallions in Sweden , . - 248 

Russian Trotters .... 673 

Spanish Bree<ls.57/ 

Stud vService, Brazil . . . 793 

Tunisian Breeds .... 962 

Ty|K‘ and Speed, Correla¬ 
tion between .673 


See also Anatomy and Phy¬ 
siology, Breeding, I'eeds and 
Hygiene 

Hofsphtelfha iryu : Cultivation 


and Oil Valu(‘.633 

Horticulture ; 

Alpme (Varderi at Medesi- 

mo (TUily) .513 

Botanic Oarden, Ciilva . 779 

Congresses .1107 

liirly Forcing Meth<Kl.s . 552 

lixotic S]H:cie.s, Acchnui- 
tisalioii in Brazil .... 812 

Flowering and Onumien- 

Uil I*Lints m Ihily.945 

F < irci iig Veget ables in 
Prov iienoa iFlaly) . . . , 553 

I ntensi ve 1 lort icu It u re. 

Week in Frajice .799 

Kitchen (<irdens in Cze- 

cho-Sluvakia.481 

Plant Stimulation in 
Greenhouses with CurlKm 
Dioxide from Springs . . 904 

l^eseiit Sit iiuticni in Bel¬ 
gium .251 

Present Situation in S. A- 

f rica.259 

Pro[X)scd Exjx^rimetits, 

USA.781 

Research and Education 
in Great Britain. 273 

School at Berlm-I>ahlem 

.(Geniuuiy).1061 

Still ions in Dcmmark . , . 780 

Trade of (harden Produce, 
.Rounuinia.Soi 


Workmen’s Gardens, 

France (Enquiry).475 

See also Artichokes, Cucur- 
bitact*ae, Tomatoes, etc. 

Hungary: IVkiize .348 

Hydraulics: 

Agricultural cmd Indus¬ 
trial, in Syria (Monograph) . . 827 
Congress to Regulate Wa¬ 
ter Supply in France .... 285 

Congress to Regulate Wa¬ 
ter Supply in Italy . ... 1123 

Deep Water Springs (Mo¬ 
nograph) .827 

Drainage of IMtirshes in 

Italy.762 

Drinking Water mid Hy¬ 
draulics in Brazil.812 

(Government Schemes, 

Cliina.455 

Irrigation Schemes, India 814 
Irrigation Schemes, S. A- 

frica.818 

Irrigation Schemes Texas 

.1157 

Irrigation , Overhead , 

Hawaii.1138 

Irrigation, Sugar Qine 

Area, N. Peru .1184 

Irrigation ^\’aters, Wlieu 

Safe ?.993 

Irrigation Works, New, 

ill Australia.4 03 

Krause Pijx* S>^tem . . 155 

Puuqiing from \\ ells for 

Irrigation.1007 

Rams, Hydraulic, in Mo¬ 
rocco .291 

Regulation of Water of 
Tafna Basin, Algeria .... 291 

Springs, X^'se of Oirbon- 

dioxide for PLuits.994 

Water Power Resources, 

Canada.1175 

Wind River Diversion 
Dam, Wisconsin (U. S.) . . . 418 

Hydnocarpi4s anihelmmihua : 

Cultivation and Oil Value 633 
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See also Taraktogenos Kurzii 654 
Hygiene, of I,ivestock : 

Abortion, Contagious in 

Cattle.391 

Agalaxy, Contagious, 
Agents and Cultivation ... 124 

Anaemia, Equine, Iron 


Content of Blood and Spleen 390 

Anopheles, Theory of IMi- 
santhro]>ic and Zoophilous . . 488 

Anthrax and Cutaneous 

Vaccination.117 

Anthrax, Sennns for Foot- 
aiid-Mouth, Hydrophobia and 

Rinderjxist.496 

Anthrax in N. Africa . . 392 

Anthrax. State Control 

in U. S. A.230 

Argasidae, Ticks in Pun¬ 
jab (India).nb 

Ascans lumbricoides, Ef¬ 
fect of Low Temperature on 

Vibility of Eggs.663 

Asjxiragin and Ammon¬ 
ium Nitrate, Influence on Ni¬ 
trogenous Metiibolism of Ru¬ 
minants . ... 961 

Cholera, Fowl, Curative 

Measures.503 

Congre.SvSes, Veterinary . 287 

Contiigious Diseases, Re¬ 
searches in 'runisia.969 

Cuprex, and Ectoparasi¬ 
te of Dog tmd Fowl.563 

Decubitosis and Lamziek- 
te (Cattle Paralysis) of S. A- 

frica.957 

Diphtheria, Hereditary 
Resistance of Poultry .... 959 

Disinfection in Manunals, 
and Dourine in Horses .... 118 
Entero-hepatitis m Young 

Turkeys.127 

Exhibitions.1133 

Experiment Station, E- 
cuodor.267 


Experiment Station, Sas- 

sari (Italy).502 

Faeces, Cows*, Bacterial 

Content.121 

Foot and Mouth, of vSheep 958 
Galleria mellonella iixfect- 
ed with Glauconui piAiformis , 564 

Glanders, Serotherapy 

against.562 

(kjitre in Aiiiinxils .... 936 

(k)ssyjxjl, Poisoning Ef¬ 
fect.396 

(rrafting Interstitial 

Gkinds on Horses.566 

Haemoglobiiiuria in Oli¬ 
ves .T20 

Hormones, St‘xual, Speci¬ 
fic Action on .Organism . » . 30/, 

Hygiene of African vSheep 79^ 
Injections, Sub-Cut axie- 
ous, Effect on I.,ac:tose . . 075 

]Malanal Control by Slock 

Breeding.^8(> 

Milkweed,*Poison .... 389 

Mos(}uit(X‘S and Ih-o- 

phylaxis .487 

Nagana, Cattle, Remedy. 261 

Pig I>isc*ases.. 125 

Pig DivSease due to Iron 

Deficiency in Food.147 

Piroplasmosis, in N. A- 

frica. 

Piropkismosi.s and East 
Coast I'ever in Conge; .... 074 

Plague, Cattle, Suscept¬ 
ibility of Weaned Oilves , . . O64 

Poultry Diseases and Vi- 

tamines.126 

I^"okt£uiin cocruleum for 
Summer Sores of Horses ... 119 

Ranunculus in Calves . . 120 

Regulations, Stale: 

111 Austria.-222 

» Belgium.1043 

» Brazil.1044 

» China.455 

Jugo-Slavia.246 
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Research Investigations : 

In Great BriUiiii.273 

» Tunisia.969 

» S. Africa.259 

» U. ei. A.781 

Scab in N. Africa .... 392 

Serunus, Biohjgical, Tro¬ 
pical Disease^.496 

ScTunis, Laboratories in 

Chili.778 

Surra, Serums for . . . 496 

Surra, Transmission Lx- 

jxjrimciits.123 

Ticks, C<mtrol Decrei\ 

IJniguay .250 

Ti('ks, New McUkkI of Re¬ 
moving .1/60 

Tryi>anosomiasis of Ca¬ 
mel in Turkestan.122 

T ryj)ai losomiasi s, Ciiuse 
of Nagana in Cattle . ... 261 

Tsetsi' Fly, Remedy . . 201 

Tuberculosis, State Con¬ 
trol ill U. S A. .... 230 

Veterinary Police Service, 

Brazil.795 

Weight I/>ss (luring T rans- 

port of Aniniiils .(162 

Yadil, Aiitiseptie, on the 

Farm.115 

Hygiene. Rural: 

Anlineurotic Vitamine . 483 

Bayer Remedy for Sleep¬ 
ing vSiekness.261 

Beri-beri Researche.s . . 496 

Com|x*tition, Mcxlcni Vil¬ 
lage, in France. . 517 

Flatulence and Grapes 

Remedy.557 

Hay Batlis.490 

Miliaria, Control of in 

Samoa.2O3 

^Malaria and Antimalarial 

Fish.489 

Malaria and Stock Breed¬ 
ing , .486 

Microbiological Scientist, 
Agostino Bass.1182 


^licTo])i()logical tropical 
Dist‘ase Researcli, Pasteur In¬ 


stitute, Indo-China.496 

I^iblic Health Service, 

Brazil.454 

Thernic'il Stations in Anti- 

tilles.262 

Vilamiiics, Antineurotic. 485 


Igname see Du^scoteu .832 

Ilex pata^uayerisis . Prrxiuetion 

in Brazil.,. 812 

Impleitii ntvS, .^ee >hichinery. 
Impcjrtation, see Trade 
India : 

Coconut .. 72 

Congres.^^cs .1119 

Cotton.919, j 176 

ITeds .141 

F'lax .1176 

Forage.333, (^14 

I'onstry, k-q. iic), iji, 953 

(hulls .928 

Hemp.1176 

Hydraulics.814 

Hygiene . . . . 116, 123 

Mrichinery.422 

Maize .348 

Mmiures (Phosphatic) . . 323 

Pastures .333 

Silk.t)92 

Taiiuiferous Pkuits 36S, 92^', 

9-7 

Tea.436, 031 

Textiles .1176 

Indo-Cliina : 

Agave .305, 7^7 

Be\’erages .49b 

Cotton.359 

Forestry . . 384, 385, 1169 

IiLstitute (Pasteur) ... 496 

Legislation.235 

Manures.496 

Microbiology.490 

Oils.73, 033 

Pepper (Export) .... 348 
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Rural Economy.476 

Rice.602, 963 

Tea.372 


Industries (Animal Products): 

See Dair3dng, Eggs, Furs, 
Poultry, Sericulture, Wool. 
Industries (Plant Products) : 

See Alcohol, Breadniaking, 
Camphor, Gtrous, Copra, 
Cotton, Exhibitions, Fruits, 
Hemp.. Hoj>s, Legislation, 
Miichinery, Oils, Osier, Paper, 
Rubber, Sugar, Taimins, To¬ 
bacco, and Wines. 

Ingyin, see Pentacme suavis . , 927 

Inspection: ' 

Agricultural, in Brazil . 1145 
Of Milk Supplies, . , , 192 

See also P'orestry , 

Institutes, vsee ExpeTiment Sta¬ 
tions 

Insurance, see Rural Economics. 
Ipomoea batatas : 

As Source of Alcohol , . 832 

In S. W, France .... 352 

Iraq : Dates.100 

Ins xyphoides : Efiect of High 

Altitudes.595 

Irrigation, see Hydraulics and 
Methods of Cultivation. 

Ifvtngta malayana and /. 0/e- 
veri : Cultivation and Oil V«ilue 633 
Italy: 

Alcohol.832 

Anatomy and Physio- 
logy.562 

Barley.478 

Breeding.1^85, 1121 

Camphor.546 

Cattle. . . 569, 57L <>75, 995 

Cereals.277 

Chemistry and Physio- 

logy.535. 542, 883 

Commissions.824 

Congiesses, 287, 529, 790, 793, 

JO97, 1098, 1120, II2I, 1122 , 
H 23 


Dairying . 505, 

730. 733 , 734 

Education, 491, 787, 1087 1088 


1089, 1090 

Electricity . . 

. . . 702, 789 

Bxtiibitions, 281. 518,805,806, 

807, 809. 1135, 1136, 1137 

Experiment Stations, 497, 498, 

501. 502,503, 

504. 505. 788. 

789, 1084, 1085, 1086 

Feeds. 

.frf)8 

Flax. 

.716 

Flora . 

• • • • 513 

P'orage . . . 

477. 499 . 649 

Forestry . . . , 

. . . .1181 

Fruit . . 555. 

9 <’ 5 . 723, 942 

Groundnut . . , 

.... 603 

Horticulture . 

188, 553, 334 

Hygiene, 119, 

>20, 4H5, 489 

490, 502, 

5 <' 3 . 

Legislation, 236, 7t*)2, 1055* 


105(), 1084 

Lucerne . » , 

.... 621 

JMiK'hineiy . . . 

. . 163,1003 

hLiize . . 34 (ii), 348, 498, 905 

J^Ianures . . . . 

.... 878 

Medicinal Phints, 549. 55<'n 553 

Milk. 

. . 400, 682 

Oils, 296, 504, 

923.925,1086 

Olives. 

.... 504 

0{)ium. 

• • • • 937 

Parks. 

.... 512 

Pigs. 

466, 689, 986 

Poultry ... 

5 ^ 3 . 573 , 

Rice. 

. . 349.618 

Rural Economy 

.... 1179 

Seeds. 

. . 607, 608 

Sericulture, 479, 

, 575. <> 9 fa. 997 

Soils . . . . , 

• • 847. 854 

Sorghum. . . . 

.... 617 

Storage .... 

480, 721, 722 

Sugar . 

. - • 255 

Sugar Beet . . . 

.... 500 

Tea. 

■ . • • 547 

Tolxicco . . ♦ . 

• • 50^, 535 

Vines, 294, 381, 

558,, 559 , 580, 


658, 659, 660, 71X 
Wheat. 44, 45.46, 293. 347. 9®! 
Wines, 429, 711, 1011, 1137 
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Ivory Coast: Coffee.646 

Jack Tree, see AHocarpus tnte- 

grifoha .635 

Jamaica: Pimento Leaf Oil lu- 

dustry.375 

Jao, see Ctypiutus noctivagus 298, 695 
Japan: 

I^sh.128 

Plant Breeding. . . 885, 886 

Rice.885, 886 

Tea.648 

Jasmine: Methcxi of Extract¬ 
ing Perfume.719 

Jatropha UtmUosa : Oil Value . 69 

Java : 

Exlubitioiis and Shows . 1127 

.348 

Miuinres .875 

Rubber . 76 

Sugar Cane .... 772 


. 373 

Juglans : 

J ni(’}u . As Vine Sup|X)rt 558 
Juchns spp : In T" S A 


and Ouiada . 99 

Juga-Sla\i4i: 

Brec'ding SttK'k . . . 246 

bSchibilioas and Fiiins 321 

liorsi s .130 

L<*gisLition.24O 

Maze .34S 

\"ineh .308 

Jumper us : 

f exiehii in Russia . 054 

J pfiu a a in Kenyii, Tim¬ 
ber Value .108 

Kakir . Taimiii Content , . 24 

Kiiki, see Diospypos Kakf , . 723 
Kainak, siv Malhius barhaius 633 


Klaineekloorm, see A caeia gti affae 627 
Kanyin, see Dipierocmpus . . 927 

Karagatch, see (Jims sffberosn . 954 
Kelp: kwnx-ry of Potash from 

Macrocysils pyHfera and AV- 
nocysfis hniheam .871 


Slhalet: Libya Date.940 

Rikuyu, see Penmseium clande- 
shnum .353 

LAn Sarson and I.#alka Tora : 
Germination Tests .... 810 


Larch, European • In Belgium . 8iy 
Lartx spp : Germination Power 28s 
Lastosiphon . 

L anthylkndes, L ma- 
cropeialus and L Meisnena- 
nus ’ Wild Fibre PLints in S 


Africa .632 

Laterites . 5 

Lebisies retinilatus . Transmis¬ 
sion of Characters .... 128 

Legislation and Administration : 

Birds, Inst‘cti\orous, Pro¬ 
tection in Spain .1047 

Birds, Wild, Protection 

in S Afriea . 763 

Birds, Wild, Protect ion 

in NvtiSiiL'iiul .1033 

Birds, Shooting ReguLi- 

tions, Fiance .104b 

Crop Regulations . 

Coifee TuijKirt, Costa Riea 226 
Cohec, h'rte ExiKirt, Hon¬ 
duras .234 

Cotton Ini|xirt into E- 

g>7[»t 228 

Cotton Piotcclion in Bia- 

zil.1044 

Cotton Ih’otiCtiou 111 Pa¬ 
raguay .241 

Cotton Protection m 

vSpain .229 

Cotton Ih-oteetion in St 

Vincent.1054 

Forests, Control of Dis¬ 
eases, Spain.1047 

Fruit, Cultivation and 
Protection. Austria ... 222 

Fruit and Vegetable Stan- 
daniisiition, California . . . 230 

Ahuiioc Cultivation in 
Brazil.2^4 
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Plants. Cultivation and 


Protection in AuwStria.222 

Plants, IrnjKjrt Prohibit¬ 
ions, Costa Rica.226 

Potato, Import Measures, 

Prance.1051 

Sugar-Beet, Higher Com¬ 
mission in Firioice.231 

Vine Growing Bezirke 

Control. Germany.1042 

Educational Decrees: 

GtroUvS Research, Italy . 236 
Co-operative Service. 

France.231 

Economic Museum, Indo- 

Cliina.235 

Extension Service, U. S A. 230 
Instruction in Austria . . 222 

Scientific Enquiries, Fran¬ 
ce .231 

Services, Greece .... 233 

Exjx^rimentation: 

Annual Funds, Austria 222 
Exfx^rimejit Stations, Clii- 

na.455 

Forestiy: Control of Dis¬ 
eases, Spain.1047 

Provisions for: 

Extension, in CJiiua . . 455 

« in Italy. . . 236 

Forest Fires, Tiuiisia . . 249 

Instruction in Austria . . 222 

» in Routmxnia 245 
Reafforestation, Canada . 225 
Fruits: 

Citrous Industry, Italy . 236 

Diseases. Protection 

against, in Italy.236 

Graxx^s, Drying of, in 

Greece.233 

t^rape Standards, U. S. A. 230 
Olives, Banks in Greece . 233 
Olives, Destructive Cut¬ 
ting, in Greece.233 

Vines, Bezirke Control, 
Germany.1042 


Industries Regulations: 

Apple Packing and Grad¬ 
ing, IT. S. A.23a 

Bulb Import Restrictions 

Great Britain.532 

Census, Industrial, Uru¬ 
guay .250 

Cheese Factories, Canada 225 
Dairy Products, U. S. A. 230 
Daily Products. Suppres¬ 
sion of Fraud, France . . . 760 

Feeding Stuffs in Brazil . 454 
Feeding Stuffs in U. S. A. 230 
Fertilisers, Oonunerce, U. 

S. A.230 

Forage Packing, Norway 703 
Frauds, Suppression. 

France.760 

Fuels, Substitutes, Fran¬ 
ce .1049 

Furs, Sjile of, U. S. A . 230 

Grafx* I>r>nng, (rreece . . 233 

liisenicides and Sprays, 

Brazil.758 

Inset'ticides ftnd Sprays, 

Tunisia.249 

Medicines, Brazil .... 454 

Saw Mills and Timber 

Stores, China.455 

Skins, U. S. A. 230 

Sugar, and Purification 
of Waste Waters, Belgium . . 223 

Tea Regulations, China . 455 

Wines, Repression of 
Adulteration in Algeria . . 220 

Wines, Encouragenu*nt in 

Italy.1055 

Wines, Fraud Sup[>ression 

in France. 760 

Wines, Protection of Typ¬ 
ical Italian.. . 1056 

Insurance Regulations: 

Camp Fires, Laws in Ar¬ 
izona (U. S.).230 

Forest Fires, in Tiuiisia 249 
Livestock Regulations: 

Bees, Disejise Regulations 
U. S, A. 230 
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Cattle, Herdbooks in Fran* 

'Ce.237 

Cattle Pedigree Books of 

French Breeds.457 

Cattle Marking. Salva¬ 
dor .247 

Cattle Tuberculosis Con¬ 
trol, Belgium.1043 

Cattle* Tuberculosis Con¬ 
trol, U. S. A.230 

Domestic Animals, Di¬ 
sease Regulations Belgium . . 1043 
Domestic Aninnils, Pol¬ 
ice Saiiitatiuii, Belgium . . . 1043 
Game Laws, New, in 

France.1048 

Horses, Anaemia and 
Tlirush Coulitjl, Denmark 227 

Horses, Coital Control, 

Belgium.1043 

Horse Breeding lYo- 

visions, Holliind.242 

Ht^rse Breeding Pro¬ 
visions. Italy.236 

Horses, Stallions, lYivate- 
ly Owned in France .... 231 

Horses, State Approval. 

Sweden.248 

Horst^s, State Stud Sta¬ 
tion, Jugo-SUwia.246 

1 lygieiie, Regiilatu>ns, 

Austria .222 

Hygiene, Reguliitioiis 

Jugo-Sliivia.246 

Hygiene, Regii lations 

Uruguay.250 

Hygiene, ReguLitiiais, U, 

S. A, . . , ..230 

Im[x>rt Regulations, 

Stock, in IT, S. A.230 

Services, Re-oiganistition 
in French W, Africa .... 219 
StiKik Breeding Stations, 

Jugo-Sla\na.246 

Vett*rinary and Sanitary 
Regulations in Bulgaria . . . 1043 
Machinery Regulations: 

Ammal Funds, Austria. . 222 


Bavarian Certificate of 

Recognition.. . 583 

Electric Power, Distri¬ 
bution in Coimtry Districts, 

France.231, 1050 

Liquor Motor Fuels in 

France.1049 

Scheme in China . . , , 455 

Manures and Fertilisers, 
Regulations : 

Enquiries in Spain ... 229 

Insix.*ction in U. S. A . . . 230 

Services in China .... 455 

Pasture Regulations : 
Delimitiition Schemes, 

China.455 

I^iwTs in Austria .... 222 

» China.455 

n • Frmice .... 231 

Pests and Diseases, see 
Plant Diseases Index III 
Rural Piconomics, RejL^ul : 

Census. lYuguay .... 250 

Colonial Allotments in 


MoTocci>.1052 

Draining Mirshes, Italy . 762 

National Department 
Public Health, Braxil .... 454 

Metric-I)ei:inuil System, 

MorcK'co.238 

Museum, Economic, Indo- 

Cliina.235 

Public Works, China . . 455 

Rectification of Holdings 

and Irrigation, Cliina. 455 

Rural Electrification, 

France . 1050 

Water Supply of Houses, 

Peru.243 

Seeds, Regulations: 

Ctjntrol in Austria . . . 222 

Distribution of Seed in 

Uruguay.1058 

Fumigation of Cotton in 
Private Establishments, St. 

Vincent.1054 

Grain Tritures Act, U. 

S. A.230 
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Grain Trade Enquiry 


Canada.225 

Import Prohibition of 

Oofiee, Costa Rica.226 

Import Prohibition of 

Cotton, Egypt.228 

Inspection and Testing, 

Canada.225 

Inspection and Testing, 
France.231 


Sale Regulations, Canada. 225 
Sale Regulations, U. S, A. 230 
Sericulture Regulations: 
Concessions and Grants, 


Brazil.224 

Extension Grants, Fran¬ 
ce and Colonies.761 

Service Scheme, China . . 455 

Lime : 

Definitions.860 

Liming and Marling Peat 

Soils. 862 

Lithuania: Bshdbition ..... 1138 
Lucerne: Association with 

Wheat as Hoed Crop .... 621 

Lucerne as Protection 

against Fire.622 

Root Development under 

Varymg Conditions.620 

Lupin: 

Cultivation Jind its Ad¬ 
vantages .623 

Germination Power . . . 


Machinbry and Impi^bmbnts. 

Care of Farm Implements 1010 
Committee, Central, for 
Motor-culture in France . . 785 

Competition for Oil Mo¬ 
tors in France.785 

Cost of Mechiuiical Culti¬ 
vation in Vineyards .... 424 

Crusher, Gai 4X)IS, for 

Palm Nuts. 714 

Cultivators, Alternating 
Inter-vine Apparatus .... 705 
Cutters, for Potato 
H a ttto s . ..706 


Dairy, Cream Separator, 

New Driving Gear.1106 

Dairy Machinery, Effect 

on Specific Gravity.726 

Dairy Machine Statistics 

in Czecho-Slovakia.154 

Dairy, Mechanical Mil¬ 
kers .710 

Dairy, Model Machinery, 

Institute at Kiel.766 

Dairy Separators, BRto- 

NER.172 

Dairy Separator, Kar¬ 
pinsky Centrifugal.173 

Engine Statistics in Cxe- 

cho-Slovakia.154 

Exhibitions, Ckneral 802, 1136 

1138 

Exhibitions, licet Hiir- 

vesters.168 

Exhibitions, Dairy, Ma¬ 
chinery .1125 

Ediibitioiis, Hydro-Elec¬ 
tric . . ;.1126 

Ext factors, Electro-chem¬ 
ical of Cellulose.1016 

Extractors, Palm Oil . 714 

Extractors, Perfumes, 

Oddo Method.719 

Extractors, Pobilo Sbirch 

KOers Method.713 

Felling, New Petrol Dri¬ 
ven Saw.170 

Fuel, Air Dried Peat . , 191 

Fuel, Molasses Alcohol . 183 

Fuel, Straw ...... 428 

Fuel, Vegetable Sources 1012 
Giis Generators, Electri¬ 
cal Plant.158 

Generators on Charcoal. 427 
Generators, Heavy Oil 

Type \.156 

Generators, on Straw Gas 157 
Generators, Tractor Ex¬ 
periments ..785 

Generator, Windmill El¬ 
ectric Plant.158 

Harvesters, Beet.... 168 
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Harvestexs, BANtiNO, Cot¬ 
ton, Picking.425 

Harvester, Mechanical 

Flax. 426 

Harvester, New Way . . 165 

I^egislative Orders: 

Accidents during Work 

in Prance.1165 

Central Organisation in 

Prance.231, 785 

Certificate of Recogni¬ 
tion in Bavaria. $83 

Funds for Institutions in 

Austria.222 

Lifters, Potatoes . .164, 1003 
Lifter, Sugar Beet . . . 707 

Liquid Fuels to replace 
Petroleum in France .... 1049 
Manure Spreader Statis¬ 
tics in Cz<K^ho-Slovakia . . 164 

Milling, of Adliiv ... 186 

Mot<>rculture in (yreat 
Brit^iin and Colonics ..... 153 

PliUiters, Disk, for Potato 1002 
Ptuiters, Ducyei. for 


Trees.388 

Plouglis: 

Automatic Bajac. . . . 423 

Brakes jmd Couj)lmg 

Gears.159 

Burmester 'Type .... 161 

Ciittle Bribed ing and Mo¬ 
tor PU»ughiug.995 

Cranked Axle for Slop¬ 
ing Ground . J009 

Draft Investigaticnis im- 
der Varying Conditions . . 99^ 

Drill Plough, New Type. 1000 
Electrical Improvements 700 
Fiorani System .... 163 

Man and Stock TyjKs . 155 

Ploughs for India ... 422 

Ploughing without turn¬ 
ing Furrow.419, 699 

Retro-Force. 999 

Steam Ploughs, Statistics 

Ocecho-Slovakui.154 

Two Share Type .... 154 


Sub-Soil Type.162 

Pumping Wells for Ir¬ 
rigation . ..... 1007 

Pumping with Tractors 
for Maize Irrigation .... 1008 
Rakes in Czecho-Slova- 

kia. 154 

Reapers, New IkneS 

T3T)e.167 

Reapers in Czecho-Slo- 

vakia.154 

Rural Engineering Sche¬ 
mes in U. S. A.781 

vSeeders, Bandsaat Tests 155 
Seed, Depth of Drill Re¬ 
gulator .1001 

Seed Separators for Dod¬ 
der and Plantain . , . y6cj, 1172 
Seed St'parators, Statistics 

in CzechcvSlovakia.154 

Sieves, Snuill Mesh Wire 15 
Sfjrter, Potato, XlQUET- 

HESEQVE.1004 

Soil, New Apparatus for 
Mechanical Analyses .... 14 

Suhsoiling, Efficiency of. 420 
Stubble Burner, Braxdt 169 

Tea Machiner}’. qji 

Threshers, MeclLinical, 
and Eilect on Wheat . . . 708 

Thresher, Paroi.^ No 4. 155 

Thresht^r Statistics in 

Czecho-Slovakia.154 

Thresher, Straw as Fuel 428 
Tractors: 

Balance' for Baskets, etc. 159 (n) 
Brakes and Oars with 

Projections.^59 (l) 

Hand Worked Tractors 160 
Motor Tractors in Great 
Britain and Colonies .... 153 

Russian Industry. , . . 421 

T'SC for Pumping in Maize 

Irrigation.1008 

Trade in New Guinea . J178 
Treatise on Modem Farm 

Machinery.703 

Weeder, Boat Cutter . . 171 
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Weeder, MoREtTmi. . . 45 

Maize: 

Cultivation and Yield in 

Brazil.812, 909. 1145 

Cultivation and Yield 

Cape Verde Islands.816 

Cultivation and Yield in 

Cilicia.483 

Cultivation and Yield in 

CzecJio-Slovakia.481 

Cultivation and Yield in 

Soutli Africa.904 

Cultivation and Yield in 

Tangan3rika.258 

Curing and lUyss of Nu¬ 
trients in Silo. 90S 

Debility Caused by Direct 

Fertilisation. 23 

Efficient Utilization of . 49 

Ensiling and Drying vSoft 

Maize.615 

Feed Value .... 669, 691 

Genetics, Studies in . . 34 

Irrigation with Tractors 

for I^imping.1008 

Productivity of First O- 

neration Hybrids.338 

Quarenton Variety in Bra¬ 
zil .906 

Scagliolo Hybrid in Italy 905 
Silage Evaluation ... 61C 
vSorting Sc‘eds according 


to Specific Gravity.893 

Strampelli 'I'rials .... 498 

Treatise on Maize ... 459 

Water Absorption and 

Germination.903 

World Production, and 

Utilisation.348 

Viabilit)'' Tests.897 

Yield and Rainfall . , . 904 


See also Chemistry and Phy¬ 
siology. Feeds and Plant 


Breeding, 

Malaya : Rice. 35 

Midlotus barhatus : Cultivation 
and Oil Value.G33 


Malting: Three Malt Works in 

Italy.835 

Mangabeira see Hancornia spe- 
ciosa .924 

Mangifera indica: 

Import Regulations, 

Egypt.228 

Intercalated with Coco¬ 
nut Palms.635 

Preservation.729 

Mangosteen see Garanta Man- 
gostana .633 

Mangrove : 

Bark as Tanning Mate¬ 
rial . 75 

vSwam|)s in Sumatra . . 74 

Manihui uiilissima : 

Breudm:iking Tests, . . 434 

Decree on Cultivation in 
Brazil.224 


Cultivation in Brazil 917, i M3 
I^cHiuctiun in Brazil . . 812 

Pnxiiu'tion in Sicily . . 832 

l^lanures and Fertills<^rs: 

(Jeneral: 

Bacterial Fertilisers. . . 394 

Bacterial Flora Investi¬ 


gations . ..... 781 

Bagasse on Sugar Cine 

l^lantations. 83 

Cirlx>n Cycle and Cirl)- 
onic Fcrtilisalif)n.876 


Catalysing B'ertilisc^rs . . 794 

Ci,AUi>E Transfonmition 
Method for Ammonia . . . 533 

Cluniina as New Fertiliser 878 
Coffee Manuring .... 930 

I^efinilion of Terms . . 860 


Exhibitions.807 

Fish Ponds, Fertiliser 

Unit . 829 

Groundnut Cake vSpray 

as Fertiliser ..496 

Hevea Latex, Effect of 

Manuring on. 76 

Investigations proposed 
in U. S. A. . ..781 
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Legislation Concerning 
Chemical Fertilisers 229, 230 455 

Locusts, Dried, Value .18 
Manganese Salts, Sodium 
Fluoride and Potassium Iod¬ 
ide, Value of.877 

Molaases on Cane Soils . 81 

Nodulfition of Soy Beans 
and Effect of Mineral Fertil¬ 
isers .879 

Peat Soils, IVIanuriug of 862 
Sacks, Protection of Fer¬ 
tilisers . 21 

Sugar Cine Manures , . 265 

Sul])hur in Relation to 
Fertility.593 


Treatment Relative to 
Mean Yield and Deterioration 861 
ManurcwS, (ireen : 

Humus and Humification 855 
Meltlittus indn a on Sugar 


Plantations.S64 

le/*hrosia purpurea on 

Tea Plantations.93* 

Manures. Nitrogenous: 

r>u\v*uianiide an<l Ouanil 

Urea Sulpluite .874 

Farmyard Manure, Trials 17 
h^anuyard Mfuiure, New 
Methixl of IJtilistilion , . . 863 

lA*ad Nitrate, Pro|x*rties 20 
Nitrate ot Soda ami Yield 
of Atiimoninni Stilts , . . SOi 
Nitrogenous Fertilisers 
and Pond IToductivity . . . 8 s$ 

Nitrogenous Tests for 

Cotton. 920 

Nitrogenous Tests for 

Peat Soil.862 

Nitrogenous Tests forTea 931 
Rehmsdorf Ni trogenous 

Fertiliser.592 

ITiea and Anxmoiiiiun 
Chloride, Absorption and 

Leaching.. . . . 875 

Urea and Anttnoniiim 
Chloride, Investigations at 
Rothamsted.275 


Manures, Phosphatic: 

Acid Phosphate, Rever¬ 
sion in Acid Soils.324 

Basic Slag, Availability 
of Phosphoric Acid .... 869 

Basic Slag, Definitions . 860 

Basic Slag, New Types 275 
Basic Slag, Trials in Ger¬ 
many .591 

Dicalcic Phosphate Trials 591 
Phospliates in Mexico. . 868 

» Morocco . 867 
Indigenous 

in India.*. . . 323 

Phosphoric Acid Problem 

in Gemniny.865 

Phosphoric Acid for Pond 

Productivity.827 

** Rhenaniaphospliiit 

Trials.591 

Silica. Lime and Soil 
Reaction, mid Effect on Avail¬ 
ability of Phosphates in Fer¬ 
ruginous Soils.866 

Superphosphate and Bar¬ 
ley Yield .861 

Sii{x*q)hosphate and Cat¬ 
tle Paralysis. 957 

vSu|xrph<>spliate Trials in 

('lennany.591 

Mamims, VoUissic: 

Adverse Effect on Barley 

Yields.86r 

Migncsio-Potassic Sul¬ 
phate Ik^fijiitions iind Formu¬ 
lae .860 

(Mhoi'lase, Availability 

of Potassium.325 

Poland. Potash and Su- 

pert>hosphates .1185 

Pt^tassium Iixlide scad 
Plant Growlli ....... 877 

Recovery as Blast Fur¬ 
nace By-Product.870 

Recovery from Kelp . . 871 

vSaltfxtrc, ChiH, Origin of 872 
Salt|xtre, Possible Effects 
of Iodine and Radio-activity 873 
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Seaweed Carbonisation. 1174 
United States Potash Out¬ 
put .1154 

Vine Development and 

Effect of Potash.794 

Wool Washing and Pot¬ 
ash Recovery. 19 


Maple : 

As Vine Supports . . . 558 

Timber Value in Caucasus 954 
Maquis, see Conocarpus erectus 112 


Martinique : Hot Springs. . . 262 

Mat 4 : Production in Brazil . 812 

Mauritius: 

Alcohol.256 

Legislation.239 

Sisal.922 

Sugar Cane . . , 81, 256, 643 
Mauritius Hemp.see Furcraea gi- 

ganiea .632 

May-Lan, see Aesadus indua . 73 

Mbembakofe see Ajzelia quan- 

zensis .108 

Meat: 

Categories in Relation to 

Cattle Selection.68» 

G^issification and Influen¬ 
ce of Sex.078 

Ex|x>rt in Brazil .... 812 

P^oreign Markets, Devel¬ 
opment in Argentina .... 81 t 

Frozen Meat and Moulds 1024 
Ham and Pork Prcxlucts, 

Factor for.202 

Keeping by Frigoraseptic 

Method.201 

Quality of Pork and Feed¬ 
ing .988 

Medicago spp. : Germination 

Power. 384 

Medicinal Plants; 

Carpotroche brasihensis . 938 

Chenopodium .653 

Dodf/naea Thunbergxana . 89 

Equisetuni arvense . . . 551 

Eriocephalus umbellatus . 89 

Hydnocarptis anthelmin- 
thica .1147 


Oncoha .377 

Papain.939 

Peppermint.549 

Poppy.632, 937 

Prunus Cocumilia . . . 550 

Pteridium aquilinum . . 292 

Sphenogyne abrotanifoHa, 89 
Stirlingta latifolta ... 378 

Taraktogenos Kurzii 633, 654 

938 

Vine (Grapes).557 

Melia Azcderach: Giltivation 


and Oil Value.633 

Mehhtus indica : As Green Man¬ 
ure for Sugar Cam .864 

Mesopotamia: vSilk Prcxiuction 992 


Mesquite see 23, 327 


Meteorology, Agfricultural: 

Giniiitology Conference, 

Honolulu.284 

Critical IVriods in Sugar 
Cane Growth. 2 


Egg Laying and Effect 
of Meteorological Conditions 991 
PVeezing Point of Plants 23 
P'rosts an<i Dait' of Sow¬ 


ing Cereals.899 

Frost, Protection ot Vi¬ 
nes .560 

Fro.st, White, Use of Ar¬ 
tificial Smoke Clouds .... 3 

Investigations P!'oiH)Std 

in U. S. A.781 

Orgiinisation in N Africa 800 
>» (Jt:miany 265 
Prosi >pi s full flora and 
Adaptiition to Conditions in 

India. 23 

Rainfall, Effect on Gover 

Yield (Sweden). t 

Rxdnfall, Effect on Maize 
Yield (S. Africa).904 


Rainfall, Effect on Wlieat 
Yield (Rothamsted) .... 9 ^ 
Stations in Giina . . . 455 
Sunlight and Qicmical 

Nitrification.B48 

See also Ecology, 
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Methods of Cultivation: 

Artificial Harvesting . . 58 

Blectro-culturc. . . 701, 702 

Forcing, Early. . . 552, 553 

Intensive Cropping in Re¬ 
lation to Soil Analysis ... 857 

Irrigation Waters, Safety 

of. 993 

Methexis of Crop Im¬ 
provement .794 

Planting Methods for 

Strawberries. 93 

Ploughing without turn¬ 
ing the Furrow ... p<), 699 

Ploughing in relition to 

Cattle Breeding.995 

Pumping Wells foi 

Irrigation .1007 

Hequirenients in Cilicia . 483 

Rotation under Irrigation 907 
Soils, Ivxlumsted, Imprtjv- 
ed Methoils in Brazil . . . 996 

Sowing, Date of, and Ef¬ 
fect on Cereal Yield .... 899 

Spacing, Effect on Rice 

Tillenjig.on 

Sub-soiling, Efficiency of 420 
Threshing, Meclunical, 

and PhIVet on Whetit . . . 708 

Tr«ictor Pumping for Mai¬ 
ze Irrigatum . 

‘ Transplanting of Ltirge 

Palms. 95 

Weeding WTieat .... 45 

Se<.‘ also Manures, etc 
Metric S3\stem: .see Weights 


and Measures. 

Mexico: 

Banana.1014 

Coco Palm. 71 

Coffee.930 

I/^islation ...... 240 

Maize. . 348 

Manures (Phosphates). . 868 

Sisal. gz2 

Microbiology: 

BiUiUus spp. in Fish 
Ponds. 


Bacillus, Cause of Putre¬ 
faction ill Mold Ripened Beans 

and Wheat. 87 

BactUus felsineus for Ret¬ 
ting.716 

Bacillus vvUaceus aceUmt- 
cus in Drinking Water . . 496 

Bacterial Flora in Grana 

Clit^ese.730 

Hfiy Silage Micro-or- 

gani.sms.505 

Microbiological Re.search, 
Pasteur Institute Indo-China 496 
Milk, Bacteriology, and 

Inspection Service.192 

Milk, Bacteriological In¬ 
stitute. Kiel .766 

Milk, Biological Analms 496 
Milk, Empirical 8( ^*011011 
of l^tclic Fennents .... 727 


Milk, (Vas Producing Bac¬ 
teria for Cheest* >Luiuf.icture 734 
Moulds and other Micro- 
orgimLsms in IX\struction of 


Pentosans .335 

Nodule-fomiing Inttr- 
changeability, in Soy- Bean 

and CowjX'a .334 

Mould.s Relative to Keep¬ 


ing Ouality of Butter . . .1023 
Olives. Ikcom]x>silu>ii. 
Bacterial during Pickling . 435 

Stf e ^ccHs causing 
Glanders, St‘rotherapy against 562 
Tea Fermen tilt ion and 

Micro-organisms.436 

Microbiologv", Soil: 

Air Dried Soils, Increase 
in Micro-orgiuiisms ^vith Ani- 


moiiiacal Nitrogen.534 

Analysis, Microbiological, 
as Index to St^il Fertility 11, 584 
Azote diacter in Polish 

Soils.349 

Bacteria, Effect of Nu¬ 
tritive Elements on Develop¬ 
ment .5®^ 
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Bacterial Life, Influence 

' on Soil Condition. 13 

Bacterial Soil Fertilisers 594 
Biologicalindex asMeans 


of Analysis.590 

Biological Institute, Bra¬ 
zil .812 


Protozoa, Soil .... 12 (i) 

Sterilisation, Partial, Mi¬ 
crobiological Activities ... 12 

Millet, African : 

Export from Manchuria . 466 
Import into U. S. A.. . 470 

In Tanganyika.258 

Tminin Content .... 24 

See also Sorghum vtdgate. 

Milling: 

Experiments with Amer- 

can Wheats.433, 712 

See also Breadmaking. 

Milk: 

Abnormal Milk, Rapid 

Detection of.194 

Adulterated Acid as Possible 
Source of Errors in Bab¬ 
cock Method.1022 

Bottle Standards in U, 

S. A.829 

Biological Analysis . . . 496 

Centrifuged Milk and 
Whey , compared as Pig Feed 987 
Coconut Milk as Beverage 496 
Colour and Food Value 725 
Concentrated Milk, Ger¬ 
ber Method applied.440 

Condensed Milk and Milk 
Sugar Industries in Brazil . 252 

Cows Milk, Average Com¬ 


position .438 

Cream, Estimation from 

Bulk.728 

Daily Operations and Ef¬ 
fect on Cream Rising to Sur¬ 
face .729 

Economic Factors Affect¬ 
ing Production.136 

Ewes' Milk, Factors In¬ 
fluencing Quality.685 


Exhibitions.1133 

Experiment Institute for 
Milk, Kiel (Germany). . . . 766 

Fat Analysis, Danish Me¬ 
thod in Prance.836 

Fat Percentage, Factors 

affecting.137, 676. 677 

Fat Percentage, Indivi¬ 
duality as Factor determining 4fX) 
Fat Percentage and Un¬ 
derfeeding .138 

Fibrin, Is this a Physio¬ 
logical Constituent ? . . . . 193 

Food Value of Milk . . 965 

Fleisclmiami's Formuk 
for Estinuiting Dry Extract . 195 

Fraud, vSuppression of in 

France . . 760 

(kis I^cKluciug Bacteria in 
Milk for Cheest.‘ Manufadurt* 734 
Goats’ Milk, Comfxdition 

in France.403 

Guide, Practical, for Eco¬ 
nomic Production.735 


Herrings, Rtri, and Effect 


on Milk Production .... 966 

Inspection in I’. S. A. . 192 

Investigation Pro|x>sed 

in XI. S. A.781 

I^actose, Effect of Sub¬ 
cutaneous Injections on Pro¬ 
duction .675 

Mammary (elands and 
Rate of Milk Secretion. . . 973 

Production in Algeria and 

Morocco.139 

Production in Brazil . . 252 

Production in Czccho-Slo- 

yakia.685 

Production in Italy . . . 682 

Proteins of Milk Serum, 
Separation by Acetone Me¬ 
thod .579 

.Rennet and Heat, Action 

in Milk.439 

Requirements. Minimum 

for Stock Raising. ^01 

Specific Gravity Changes 
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during Passage through Ma¬ 
chine . 726 

Sterilisation in closed 
Vessels without Autoclave. . 1021 
Stock Improvement by 
Means of Milk Control ... 827 

Testing of Daily Yield of 

Cow.97b 

Testing, Value of . . . 680 

IVinning, Production Re* 

lative to.979 

Udder, Incomplete Remo¬ 
val from. 971 

Unboiled Milk, Destruct¬ 
ive Action upon Ferments in 

Sterilised Milk.727 

Mimosii: ITeparation of Bark 

for Export.718 

Mint ; 

Mechanical Cultivuticm 

(Prance). 90 

Trcati.st' Concerning . . ^59 

Mobsst's : Alcohol as Motor Fuel 183 
Morocco: 

Hydraulics.291 

lx*gislati(m .... 238, 1052 
Maiiure.s (PhOwSplmtes) 867 

Milk.139 

Stock Bree<ling .... 34 

Mosquito: 

Anopheles Theorj' of Mis- 
antliropic and Zoophilous . . 488 

Biological Variations . . 486 

l)e,stniction by Fish . . 489 

Zoopliily and Application 

to Prophyluads.487 

Mueri. see Py^eom afncanum . 108 

Mugaita, see Rapama rhododen- 

droides .108 

Muhugu, see Brachylma HnU 
fhtnsn .10$ 


Mukinduri, see Croton Eiliotti 108 
Mulberry: 

Cost of Working Plan¬ 
tations in France.655 

Etiolated Leaves and 
Cotyledons refused by Silk¬ 
worms .696 


Government Control in 

China...435 

Improvements in Syria 817 
Mulberry Silk Cocoons 414, 
415, b 98 

Sericulture in Relation to 
Mulberries in France .... 655 

Shape of Trees advised 655 
Supports for Vines . . . 558 

See also Sericulture. 

Mules: Value per Head in 


U. S. A.472 

Munderendu, see Teddaha . . , io8 

Mungo Brown, see Phaseolus 

calcar atus .897 

Musa : 

M cavendishi, Full De- 

.scriptioii.101 

M iexiihs : 

Compared with Furcroea 

gtgarJea . 65 

Cultivation and P'ibre 

Value. 64 

Stmdardisiition Orders. 

Philippines . . . .831 

Musanga Smith n : In W. Africa 114 

Museum: Economic in Camlx> 
dia (Indt>-China).235 


Musharagi, see Ole a Hochsletten 108 
Mustard {Sinapis alba ): 

(k^rmination Power, . . 283 

tkrmination Tests and 
Foot! Value of Q^ke ... 8ig 
Treatise concerning. . . 459 
Mutliiga. see Warburgia ugan- 


dens IS .108 

Muzfirti, see OcoUa usambiafensiS 108 
M\nile, see Chloroplwra excelsa . 108 

MyrtstiCii glaucescens : Cultiva¬ 
tion ajid Oil Value.633 

Narossus : Import Restriction. 

Great Britain.232 

Narcissus Pseudo-Narcissus : Ef¬ 
fect of High Altitudes ... 595 

Nephelium : N. lappaceum and 
N. mutabile, Cultivation and 
Oil Value.633 
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Nereocystis Imtkeana : As Source 


of Kelp.871 

New South Wales: 

Cottou (Seed).343 

Wheat (Flour) ..... 1013 
New Zealand: 

Breadmaking. 48 

Exhibitions.8io 

Horses.131 

Euoenie.622 

Pigs.405 

Nicaragua: Coffee.930 

Nicotian a : 


N. rustwa : Factors which 
influence Nicotine Content . 935 
NicoUana spp. Resear¬ 
ches on Origin of Species . 535 

Self Fertili.S£ition .... 604 

Niepa, see Samad^ra tndica . . 633 


Nitragin.594 

Nitrification: In relation to 

Sunlight.848 

Slitrobacteria.594 

Nitrogen: 

Ammoniacal Non-Micro- 
Organisms, Effect in Air 
Dried Vegetable Soil .... 534 

Catalyst for Nitrogen 

Fixation.532 

See also Manures, Nitrogenous; 
Nitrogenina ” ....... 592 

Nkoba, see Baikea emtnii . . 108 

Norway: 

Associations.825 

Cereals.899 

Developments.825 

Electricity. 506 

Exhibitions.809 

Fish.966 

legislation.763 

Sheep.983 

Wheat.. . 902 

Nutmeg, see Myristica glauce- 
suns .633 

Nuts: 


Culture in Canada and 
U. S. A. 


Import Regulations in 


Egypt.228 

Oak, Red American: In Bel¬ 
gium .8 iy 

Oak: As Vine Support .... 558 

Oats: 


Competition, Belgium. . 278 

Electro-Culture..... 701 

Germination Power, . . 285 

Production in Cinada . 266 

» » ^Cilicia . . 483 

* iti Czecho-Slo- 


vakia.481 

Production in IJ. S. A. . 40 

Treatise* Concerning . . 459 

Sc^* also Cereals, Chem¬ 
istry and Pllysiology, Feeds, 
and Plant Breeding 

Obituary Notices.1190 

Ocotea usambarensis : Timl)er 
Value in Kenya.108 


Odtna Wodmiw Between Co¬ 
conuts mid Effect on Yield , 635 

Oils: 

Acidity of Oik .... 504 

Aesculus tndica Oil. . . 73 

Alfa Fibre CouUiiners in 

Presses.1015 

Bean Oil Export from 

Manchuria.466 

Cashew Nut Oil ... . 68 

Castor Oil in Sicily . , . 923 

Chenopodiura Oils . . , 653 

Cod liver Oil, linseed 
Oil and Olive Oil, Effect of 
Accumulation of Calcium and 
Phosphorous on Growing Pig 146 
Congress, Oleaginous Pro¬ 
ducts, Brazil.U02 

Factory, Experimental 

Oil, Umbria (Italy).504 

Factory Residues ... 504 

Must, Result of Clarifi¬ 
cation and Filtration . . . 504 
Oil Palm, Methods of 

Extraction.7^4 

Olive Oil Content . . . 5<>4 


99 
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Qncoba Oils, Medicinal 

Value.'. • 377 

fiad^ystfoma acanthophyUa 70 

PiH Nut Oil. 68 

Pimento Leaf Oil. ... 375 
Regulations in Prance. . 760 

Research Station, Spokto 
(Italy).1086 


Roselle Seed Oil ... . 366 

Tomato Seed Oil.... 296 

Salvia Nettle Oil... . 69 

Oil Crops, 

Oleifexous Plants of Indo- 

Cbina.633 

See also Aesculus indica, Aleu¬ 
rites, Anacafdium occidentalts, 
Canahum ovatum, Cywbopo- 
grm, Elaeis gmneensis, Gomphia 
pamiflara. Hibiscus, Jatropha 
stimulosa, OnCi ba, Pachysifoma 
acanihophiUa, Pimento officin- 
alts, Ricints communis, Salvia 
Sclarea, Tarchomanthus cam- 
Phoratus, Veltvera zisatiiodes. 

Oil Pahn: 

Oil Palm Fruits in Brazil 812 
See also EJaeis guinen- 


sis .29, 633, 636, 714 

Vka Hochstetteri : Timber Value 
isi Kenya ......... ro8 

Olive: 

Alimentary, and Medi¬ 
cinal Use of Oil.504 

Bank, Olive, in Greece . 233 
Congress, Olive Culture 

in Spain.791 

Containers in Oil Presses 1015 
Cultivation in Cyrenaica 482 
Cultural Conditions and 

Productivity.634 

Demonstration Olive 

Yards.. , . 504 

Imports into Egypt, Re¬ 
gulations , . ..228 

Oil Content.504 

Olive Tree Day, Italy . 504 
Hckling, and Bacterial 
Deccnnpositson.435 


Preservation of Seville 

Olives.188 

Regulations Concerning 

Cutting in Greece.233 

Skins, Analysis of . . . 504 

Oncoba spp. ; Medicinal Oil 

Value.377 

Onion: Cultivation in Brardl , 464 

Onohrychis sativa: Germination 

Power.284 

Opium : Extraction Methods in 

Italy.937 

Opuntia ficus-tndtca : Source of 

Alcohol.832, 1012 

Oranges, see Citrous Fruits. . 
Ofhignya Matitana : Production 

in Brazil.812 

Orchard Grass : Imported Seed 

into U. S. A.470 

Ormthopus sativus : Germination 

Power. 284 

Ortiib: Libya Dates.940 

Osier: CultiA^ation and Indus¬ 
try in Italy.951 

Osmantkus fragrans : For Adul¬ 
teration of Tea.547 


Paayap, see Vigna sinensis . . 328 
Pachyrhizus angulatus: Drought 
resistant Fodder Plant . . . 499 

Packing: 

Apples, Law Regarding 

in U. S. A.230 

Forage, Rules in Norway 763 
Prunes, Drying System 
of Orison Growers, Co-oper¬ 
ative Association.1019 

Seeds and Scions in Tro¬ 


pics .898 

Palestine; 

Agricultural Progress . 815 

Tanning Plants .... 1017 

Tobacco.936 

Pahtts: Transplanting Large 

Pulms .. 95 

See also Oil Pahns 
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Papaver sommferum : Bxtrac- 
tion of Opium, Methods in 

Italy.937 

Papaya, see Cartca Papaya 328, 896 

Paper: 

Agave Fibre Paste . . * 365 

Alfa> Value of.544 

Alfa, Tunisian, for Pulp 833 
Chamaerops humilis. Val¬ 
ue of .543 

Dendrocalamm Brandisii 67 
Esparto, Use in Italy . 1016 
Pomilio Electro-Chemical 

Process.1016 

Paraguay: Uegislation . . . 241 

Park : National, at Sila (Cala¬ 
bria) .512 

Parsnip: C^ermination Power . 28$ 

Pasture • 

Area Reserved in Czecho¬ 
slovakia .481 

Competition in Belgium 278 
Improved Methods m In- 

dia .353 

Eaws in Austria . . , , 222 

Laws in China.455 


Laws in Frainv ... 231 

Plant Succession in S. 
African Grassland .... 55 

Panwum numididnum : Forage 


Value in Brazil ..... 962 
Papain : Analyses and Prep ara- 

tion. 93 Q 

Pavoma: P Columella and P. 
macrophylla as Wild Fibre 

Plants in S. Africa.632 

Peach ; 

Bud Variation in Orien¬ 
tal Peach.889 

Pollen Vitality. .... 605 

Thinning out early Va¬ 
rieties .^.942 

Pears . 

Acclimatisation in Brazil 657 
Cold Storage, Classifica¬ 
tion of Types .7^2 

Pinching and Negative 


Efiect on Increase in Volume 

of Fruit. .656 

Pollen Vitality, .... 605 

Sand Pear, Japanese, Bud 
Variation.889 


As Supports for Vines . 558 

Peas: Genniiiation Power , . ^85 

Peat: Air-dried Production . . 191 

Pecan, see Carya ohvaefonms . 98 

Peddtea africana : Fibre Value 

in S. Africa.O32 

Penntsetum : 

P clandesimtm : New 
Pasture (^rass for India . . 355 

P. put pttreutn : Fodder 

Value in Brazil.626 

Pentacme siuwts : Tmming Value 927 
Pep|x*r : M'orld Ex|>ortation 548 
Peppermint: P'rom Peppennint 

Water .54O 

Perfumes: Plants Adapted to 

Barren I^d.794 

See also Essential Oils 
Persea: P amet icnna and P 
drymf/oiia Description ... 379 

Persia : Adoption of Metric Sys¬ 
tem . 

Persian liliac, see Meliu Aze- 

darach .633 

Peru; 

Congress.5^<» 

Hydraulics. it 84 

Legislation.24^ 

Petfosehnum sativum : Germina¬ 
tion Power. 28s 

PHalartsspp Germination Power 283 
Phaseolus : 

P. aconiUfohus, Rotation 
in Fodder Production. India 353 
P. calcaratus and P luna^ 
tu$, Viability Tests .... 897 

Phenology: Possibilities of Ap¬ 


plication to Agriculture. . . xy 
Philipi^es: 

Associations. 289 

Breadmaking (Adky) . 186 

Cartca Papaya .897 

Breeding, St^ .... 9^ 



























Fibres (Standardisation) 831 

Legislation.1046 

Maize.34S 

Oil Crops. 68 

Packing.898 

Rice.910, 911 

Phkum pfoiense : 

Germinalioti Power . . 284 
In High Altitudes, Italy 513 
Phormtum Unax: Wild S, Afri¬ 
can Type.632 

Ptoea: 

Pi alba fidapted to High 

Altitudes. Italy .513 

P onentahs, Giuoasus 

Fir in Russia .954 

Ptcea spp (knuination 

Power. 28$ 

Pigs: 

Bacon Pigs 690 


Bayeux Swine , . . , 985 

Breeding for SjH'Cial Mar¬ 
kets (Oreat Britiun, New 
Zealand. Queensland) . . 405 

Oiserta. Yorkshire. and 


Pokind China Mgs.986 

Census in U. S. A . . 472 

Iberifin Breed in Tiuiisia 969 
Import Regulations in 

U.SA .230 

Investigations pro|X)sed 

in U S. A.781 

Large Black Sow in Italy, 
ProlifLcnm and Fertility , . 689 
Orphan Kgs, Nutritive 

Ratio Studies.408 

Kggcries. Industrial . . 409 

Polwd China, Lfvrge 
Black and Large White Cross 

Breeds in Italy.406 

Rearing in Denmark , . 988 

Rearing, Natural or Ar¬ 
tificial of Sucking Kgs . . 688 
Trade Classification in 

Queensland.405 (HI) 

Tunisian Pigs , . . , . 969 
Zoometry Applied to 
Swine.404 


Kli Nut, see Cananum ovatum 68 
Pimento offictnahs Oil Value in 

Jamaica.375 

Pine, Prcxlucts of , 794 

Kne Apple: Export of Seed¬ 
lings from Cuba forbidden 94 
Maturity Changes during 

Refrigeration.. . 30 

Ptnus : 

P Banksiana, P. Engel- 
mannii, Achiptation to High 

Altitudes in Italy.513 

P excelsa, P. longijolia, 

P. Khasva, Resin Value. . . 928 

P. Merkusii, Turpentine 

Value.1183 

P s ylvesf^ i i> T urpen tine 

Value .950, 954, 8xy 

Ptnus spp : (termination 
Ptnus spp Introduction 

into Belgium . 81 j 

Power 28s 

Finns spp ; Reafforesta¬ 
tion in Italy .950 


Ptnus sjip Rtsin Invest¬ 
igations in Kance .... 1076 


Rsciculture. .see Fish 
Pisum sativa • (termination 

Tests, Ru.ssia . Has 

PittosfKmim pentandrum : (Culti¬ 
vation and Oil Value . . 633 

Pliint Breeding: 

Generaltttes : 

Trials, Prance.494 

Congress, India .... ii 19 

Exhibitions.1133 

Exjieriments in Ontario 
from Standpoint of Utility . 31 


Improvement of Plants 
and Modem Oenetics, . . • 523 

Sub-division of Indivi¬ 
duals in Ckmetic Research . 22 

special : 

Almond, Bitterness Fac¬ 
tor .340 

Caima Crosses. 39 

Cotton, Segregation and 
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Coixelaticm of Cbaractexs in 


Upland Egyptian Hybrid . . 339 

Fruit, Bud Variation in 
Japanese Sand Bear and 

Oriental Peach.889 

Fruit,Pollination of Cher¬ 
ry Trees.888 

Fruit, Vitality of Pollen 605 

Groundnuts: Correlation 

Studies . . . . ..603 

Lathyrus odoraius, Mor¬ 
gan Theory, Applied to . . 38 

Maize, Productivity. Ef¬ 
fect of Selection on . * . . 601 

Maize, Productivity of 
First Generation Hybrids . . 338 

Maize, Relation of Type 
and Moisture Conti nt to 
Yield and Resistance .... 884 

Maize, Strampelli Trials 498 
Ntcoiiana, J^lf-Fertilis¬ 
ation . .... 604 

Oats, Breeding in Fin¬ 
land .272 

Potato, Selection and 
Control in I/jiret ^France) . 495 

Potato, Sterility of Wild 
and Cultivated Types, and 
Seed Propagation .... 887 


Rice, Brown Colour In¬ 
heritance of, in Grain . . . 886 

Rice, Leaf Colour In¬ 
heritance in Purple Ty|je . . 885 

Rice, Selection in Indo- 


China.602 

Rice, Selection in Ma¬ 
laya . 35 

Rice, Standardisation of, 

in Cochin-China. 36 

Soy Beans, Inheritance 
of Growth Habit and Colour 37 
Tobacco: Selection in 

Italy.501 

Vines ; New and Valuable 

Gragi.noci Hybrids.559 

Wheat ; Ranted X Mar¬ 
quis, Growth Habit and Rust 
Resistance.336 


Wheat, Line Selection in 

France.783 

Wheat, Winter, Natural 

Crossing in. 33 

Wheat, New Variety for 

S. Sweden. . 32 

Wlieat: TrtUcum vulgar$ 

X TnUenm durum, Chrenno- 
somes and Morphological 

Chanicters.337 

Plmtotui Ktyngn: . 91 

Poa spp.; (itermination Power 28s 
Podocarpus gractltor and P mt- 
lanpana: Timber Value . . 108 

Podsol: Soil Type. 7 

Poisonous Plants: Ascleptas 

enocarpa .3 89 

Poland * 

Anatomy and Physiology 975 

Cattle. 9JZ 

FcKjds.961 

Horses.673, 971 

I/sgiskition.1057 

Machines .1001 

Potash .1185 

Setnls.800, 894 

Sods .... 848. 849, 858 

Polonus Cider: Source of Rub¬ 
ber in Cuba .... . . 640 

Pongamia glabra : Cultivation 

and Oil Value .633 

Poppy: 

Morphine Content, Effect 
of Injuries on.652 


Opium Poppy, Extraction 937 
Poplar, Canadian. In Belgium izy 
Populus: 

P. cUba, P. ntgra and P. 
tremula. Timber Value in 


Caucasus.854 

P. mgra : As Vine 8upp- 

port.558 

Porto Rico: 

Coffee.930 

Sugar Cane .929 

Portugal: 

Legislation.244 

Portuguese India: Coconuts. . 635 
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R>tash: 

Output in Poland . , . 1185 
» » U. S*A. . . 1154 

From Seaweed .... 1x74 
Potato; 

Alcohol, Possibilities as 

Source of.1012 

Xiea under Cultivation 

in Czecho-Slovakia.481 

Competition, Belgium . 278 

Congress .uio 

Cutting Haulms, Machine 700 
Import Inspection, Re¬ 
gulations, ^ypt. 22S 

Introduction m Pales¬ 
tine . 815 

Lifters, Sorters and Plan¬ 
ters . . . 164 

PrcHlucitou in Brazil 3 51. 812 
Potato, Selection 
and Control (France) . . , 405 

Seed Potatoes with High 

Solanin Content .610 

Starch Extraction with 
Kiier's Apparatus ... 713 

Sterilities of Wild and 


CultiViiled Vaneties, *ind 

Breeding from Set il . . . 8^7 

Treatise . . . 

See also Clieinistry and 
Physitdogy .... . . 28 

Poultry: 

In S Africa .230 

In Morocco . J9 

In Palestine .815 

III USA ... 473, 781 
Age in R<‘lution to Egg 

Production.140, <>94 

CataUna or Prat Race 

in Italy.573 

Cholera, Curative Mea¬ 
sures .503 

Congresses.784,792 

Ciiprex, Action on Ecto¬ 
parasites .563 

Diphtheria, Hereditary 

Resistance. 959 

Eggs, Correlation be¬ 


tween White, Yolk and vShells 


of Various Birds.203 

Exhibitions.278 


External Characters as 
Guide to Culling Bad Layers. 412 
Feeding Experiments 4x0,411, 

990 

Fowls and Fowl House 


Construction.574 

Gizzard, Nutritive Act¬ 
ivity .692 

(kKxse Breeding in S W 

France .413 

Guabiroba. New Bnizil- 

ian Breed .150 

Hybnd Vigour .... 572 

Inbreeding, Effect on 
Winter Egg Pnxluction of 
Rhexie Island Re<ls . . . 693 
Incubation. Natural and 
ArtificLil Factors ..... 572 

Intra-abclomm.'il Inlying 066 
J«io. Oyptutus fwctira- 
gus, Domestication in Brazil O95 
Killing Poultiy, Improv¬ 
ed Methods .152 


Lt'ghonis, Variability in 
Weight at different Ages . . 9S9 

Linked Inhen taiux in 

Domestic Fowl.572 

Metc^)i ol( »gicalCondit u »ns, 
Eliect on Egg Laying ... 99^ 

ChMrile and Rupturts for 
Laying Hens ...... 784 

Sekction in England . ^72 

Sex Delenuiiiatiou ... 372 

Sexual C}^cle . . . 572 

Spurs, Are These^ a Dis¬ 
qualification to Hens ? ... 151 

Prickly Pear, sec Ofmntta ficus- 

indica .883. 1012 

PritcHiirdia spp * Transplanting 
Methods on Cole d'Azur . . 95 

Propaganda • 

Agricultural Propaganda 
Service, Brazil 770 

By Moving Pictures , . 767 
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Prosopis jultflora : 

Adaptability to India 23 
Nutritive Value .... 327 

Prunes; Drying of. In Oregon 1019 
Prunus : 

Pr. Amygdalus: in Canada 


and USA. 99 

Pr. Cocumila, Medicinal 

Value of Bark.550 

Pr. serottna, in Bel¬ 
gium . 817 

Pseudotsuga Douglasti : In Bel¬ 
gium . Siy 

Piertdtum aqmltnum : FockI and 

Medicinal Value .292 

Pterocarpus maisupium : Gum 

Value in India.928 

Publications: 

Canton Christian College 

Review.1064 

Catalogue of Scientific 

Periodicals, Paris.826 

Dairy Pericxiical, New 

German .1143 

Exhibition of vSchool 
Publications, Tirleinont (liel- 

gium).515 

Maize Bulletins m Brazil 90Q 
O criador de swinos, Bra¬ 
zil .1063 

Osier Handbook (Italy). 951 
Periodic Reports on Agri¬ 
cultural Staples, USA... 820 
Soci^te Fran^aise d'Eco- 
nomie Alpestre, Reixirts , 827 

Stock Breeding Reports 

(France).784 

Stock Breeding, New 

German Review .1180 

Technical and Scientific 

Archives, Italy.824 

Works, Awarded Prizes 
by Agricultural Academy, 

France.827 

World Agriculture, Sum¬ 
mer Number.ii6i 

Ptierar^aThunbergtana: Drought 
Resistant Fodder Value . . 499 


Pygeum afttcanum: Timber Va¬ 
lue in Kenya.xo8 

Pynkado, see Shorea robusta . 928 

QveRcvs : 

Q, Cert IS and Q Robur, as 

Vine Supports.558 

Q. coccifera as Source of 

Tannin . 1017 

Qiiefcus spp, in Cauca¬ 
sus (Russia) .954 


Radish, set Raphanus. 

Raisins: Trade in China . . . 838 

Rambostet‘n, see Nfpheltum 633 
Rams : Merino and Algerian in 

Tunisia .. . 969 

Rapanea > hododendfotdes : Tun- 
IxT Value in Kenya ... 108 

Ra|)e : 

Imported Sml into U 


S A . . .470 

Treatise^.459 

Raphanus sativus radifula' 
Germination Power .... 285 

Refrigeration: 

CongrcvSvS . . . 286, 793 

Con.serv atioii of IVrish- 

able Viands.827 

See also Storage ; 

Reseda odu^ ata : Germiiiatiou 

Power.285 

Resinous Plants; 

For Barren Land . . . 794 

Classification of Species 

in India. 

Retob : Libya Date.940 

Retting: 


Of Colonial Textile Plants 
by Bacillus felstneus .... 716 

Of Flax, Development of 


Acidity during....... 715 

Rhexiesia : 

Education.508 

Silk. 99 ^ 

Rice: 


Brown Colour Inheritance 886 
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Germination, Effect of 

Rdntgen Rays. 600 

Germination, UnsuitabiL 
ity of Lesage Determination. 607 
Handling Rough Rice to 
Produce High Grades .... gi2 
Heating Water in Rice 

Fields.618 

Hulls and Bran Cakes as 

Stock Feed.963 

I^eaf Colour, Inheritance 
in Purple Rice Plant . . . 885 


Production in Brazil 812,1145 
Produclum in S. A . 40 

SecHilings, Size Rehitive 
to Rate of Seeding and Yield qio 
Selection lu Cochin-China 36 
Stdectioii in Indo-China 602 
Selection in Makya . . 35 

S[)aring, Effect cm Tiller¬ 
ing and Prixliiction of Thret 
Varieties in Philippuies . . 911 

Standardisation in 0 > 


chin-aiiua. 36 

'fTtatisi .459 

Varieties, Improved, in 

Italy.349 

Viability Tests .... 897 

iRictnus cummtims : 

In Tanganyika .... 258 


Vars. Batlufuknsis and 
mtcrocarpus in Sicily ... 923 

Rohxma Pseudo-Acacta : Timber 

Value in Caucasus.954 

Ropes : Use* of Straw.190 

Rose: 

Cultivation for Perfume 

(Bulgaria) .465 

Eictraction of Perfume . 719 
Roselle see Hihsem Sabdanffa 

var. aUissima .3O6 

Rubber: 

Cost of Planting in Sum¬ 
atra. 78 

Latex Vessels, Effect of 
Manuring on Formation . , 76 

Latex, Transport . . . 545 
Physiological Studies . . 813 


Polonus Cider as Source 

of Rubber.640 

Production in Brazil. 812,1145 
Tapping of Uma, Alter¬ 
nate . 77 

Tapping and Latex Pro¬ 
duction .639 

Roumania: 

Congress .801 

Development.828 

Experiment Stations . . 828 

Legislaticm.245 

Maize.348 

Rural Economics: 

AccounUmey, Farm . . 304 

Association for Economic 

Research (Italy).497 

B<K)k-keej>ing Research, 
and International Statistics 5^7 
Census. Economic and In- 

dustruil, Uruguay.250 

Cereals, Cost of Produc¬ 
tion in U. S, A. 40 

Cereals, Industrial Stand¬ 
ards in IT S A .830 

Coffee, Cost of Making 
Plantation in Brazil . . . 647 

Competition, Modem Vil¬ 
lage. (France).517 

Conditions, Agricultural, 

in Glicia.483 

Conditions, in Oimbodia 

(Indo-China).476 

Conditions in Czecho-SIo- 

vakia. 481 

Conditiems in Russia . . 257 

Conditions in Tripolitania 482 
Cotton. Market Value of 
Different Types in Mississippi. 920 
Dairy Cows, Relation of 


Production to Income .136 (II) 
Dairying, Economic Stu¬ 
dy in New York State . . 136 (V) 


Exhibition, Novelties for 

Houses, Belgium.516 

Expenditure, and Cash 
Returns per Acre (Rotham- 
sted) .275 
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Expenditute Inctease in 

Romnania.823 

Farm Property in Past* 

Present and Putute.827 

Freehold Workmen's Gar¬ 
dens, France.475 

French Peasants after the 

War.827 

Funds for Development 
in Norway ........ 825 

Horse-Team, Cost of Up¬ 
keep in New Zealand . . . 131 

Insurance of Woods 

against Fire.104, 249 

Investigations Proposed 

in U. S. A.781 

Land Settlement Scheme, 

S. Africa.8i8 

Law to Promote Agricul¬ 
tural Interests, Michigan, U. 

S. A.230 

Law Conceniing Agricul¬ 
tural Extension Services, Ver¬ 
mont U. S A.230 

Law Concerning Camp 

Fires .230 

Milk, Production Win¬ 
ter and Summer, Economics 136 (VI) 
Milk Production Costs, 

U* S. A.136 ( 1 ) 

Milk Yield, Financial Re¬ 
sults .136 (IV) 

Mint, Cost of Cultivation 90 

Mulberry Plantations, 

Cost of Working in France « 655 

Municipal Participation 
of Agricultural Progress (Bra- 


zil). 795 

Ploughing with Tractor, 
Horses and Oxen, Compara¬ 
tive Costs.784 

Rubber, Cost of Plant¬ 
ing in Sumatra. 78 

Rural Week in Belgium 282 

Sanitation Questions in 

N. Africa.800 

Services of Ministry and 
Commerce in China ... 455 


Vines, Net Cost of MSe- 
chanical Cultivation in France 424 
Wheat as Paying Crop in 

Itafy.293. 

Woods, Standard, Coat 
per Mile for Sleepers (India) 95} 
Russia: 

j Congress.1x24 

Exhibitions.522 

Forestry 948 > 949 , 95 ^. **86, 
1187, 1188 

Maize.348 

Rural Economics. . 257, 290 
Seed Testing. 798 

Rye; 

Area under Cultivation, 

Czecho-Sloivakia.48r 

Germinaticm Power. . . 285 

Production in U. S. A . 40 

Rye Straw for Rope Mak¬ 
ing .190 

Seed Imported into U 

S. A.470 

Sub-division of Types 25 

Treatise.459 

Winter Rye in Norway, 

Best Times for Sowing . . 902 
Rye-grass; Imported Seed into 
U. S A .470 

SACCHARvy, see Sugar Cane. 

Sain, see Twmtnalta tomentosa 953 
Sal: 

Cost per Mile of Sleepers 953 
For Broad Gauge Sleep¬ 
ers in India. 1x0 

Forests in United Pro¬ 
vinces (India).109 

Sabx aJba: As Vine Supports 558 
Saltpetre, CliiU: 

Fertilising Floperties, 

Factors affecting.873 

Origin ........ 872 

Salvador: Coffee.247, 930 

Salvia: 

S. Oenuinaticm 

Power . . . . »8S 
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S. pkbsia, CHI Value , . 637 
S. Sclarea, Oil Value . . 925 
Samadera indica: Cultivation 

and Oil Value.633 

Samba, see Triplochiton sclero- 

leyUm .. * 189 

Samoa : Control of Malaria . . 263 

Santonin: Prom Artemtsta bre^ 

vifolia .376 

Sapindus Mukorosi: Cultiva¬ 
tion and Oil Value.633 

Saiepta: Seed Tests and Stock 
Feeding Trials. S13 


Sawdust: As Source of Alcohol 1012 
Seaweed : 

Carbonisation, in Extrac¬ 
tion of Iodine and Potassium 


Salts .1174 

Macrocyshs pyttfera and 
Kereoc^ystts luetksana as Source 

of Kcdp.871 

Seeds: 

Bet'i, Means of recogniz¬ 
ing CVlomertiles.342 

Coffee, Prohibited ImfK)rt 
of Seed into Costa Rica . . 226 

Congress. International 

Seed Testing.1092 

Cotton Seed, Delinting 

and Recleaning .611 

Cotton Seed, Disadvant¬ 
ages of Superphosphate to 
remove Fuzz.343 

Colton Seed, Regulations 
in Egyi)t.227 


Dodder and Plantain, 
Apparatus for remo%dng 709, 1172 
Eastern Counties Far¬ 
mers* Seed Testing Assocna- 


tion (England).1172 

Electro-chemical Treat¬ 
ment of Seed Wheat .... 341 
Fermentation and Ger¬ 
mination of Wheat and Sun¬ 
flower Seed. 26 

Forage, Comparison of 
Different Origins 608 


Forage Seeds, Import 

into U S. A.470 

Germination, Effect of 
Modified Hot Water Treat¬ 
ment .892 

Inspection Service, Brazil 1x45 
Germination Power, Ef¬ 
fect of Uspulun.890 

Germination Power, Re¬ 
tention of . . . . . ^S 3 

Grain Futures, U. S. A. . 230 

Legislative Measures: 

Control of Trade in 

Austria.246 

Control of Trade in 

Canada.225 

Control of Trade in 

Jugo-Slavia.246 

Ltytus citrntmlaius, Seea 

Production.609 

>Iaizt‘, Seed vSck^ction, 

Brazil.909 

Mixture, Detection in 
KanriNi W’heat Seed .... 891 

Mustard, Germination 
and Food Value Tests . . . 829 

Preptiration and Packing 
of Seeds in Tropics . . . 898 

l^oduction and Distribu¬ 
tion of Selected Seeds, Rou- 

monia.801 

ProjK>st*d Investigations 

in V. S, A.781 

Rice, Lesage Determi¬ 
nation Unsuitable .... 607 

Sale of Seeds, USA. 230 
Seed Selection in Omada 606 
Seed Testing Committee, 

France.23^ 

Seed Testing, Russia . . 798 


Seed Weight, Relation to 
Germmation and Growth , . 332 

Seed Weight, and Tem¬ 
perature rmd Growth Rate of 


Phaseolus vulgarm .895 

Selected Seeds, Use in 
Palestine.815 
































58 


Specific Gravity in Sort¬ 
ing Maize Seeds.893 

Station, Danish State 

Seed Testing. 283, 780 

Sunlight, Effect on Ger¬ 
mination of Papaya .... 896 

Trade in Controlled Seeds, 

Deiimark.780 

Viability Tests for Tro- 

ical Seeds.897 

Victa spp : Determina¬ 
tion of Length of Hiluni and 
Circumference of Seed . . . 894 

Senegal: Groundnuts.638 

Sericulture: 

Collecting and Drjnng 
Cocoons, New Methods ... 479 

Disease, New, in ludo- 

China.49b 

Eri Silkworm.99^ 

Etiolated Leaves and Co¬ 
tyledons of Mulberry refused 6 q 6 
Extension in France and 

Colonies.761 

Funds to tneourage In¬ 
dustry in Austria .... 222 

Funds to incourage In¬ 
dustry' in Brazil.224 

Funds to *ncourage In¬ 
dustry in Algeria .... O98 

Funds to ^.ncourage In¬ 
dustry m Syria .817 

Mulberry Cocoons from 

E. Africa.414 

Mulberry Trees, Shaj)e in 
relation to Silkworm Rearing 655 

Production in Bntish Em¬ 
pire .992 

Prohibition of Imported 

Eftgs into Egypt.228 

Polyembryony in Silk¬ 
worms .575 

Rearing in China, Scheme 

for Improvement.455 

Rearing in Tobacco Drying 

Sheds.697 

Sericulture in Brazil . . 415 


Servigo de ' cria$So do 
bicho da saed, Brazil. « . . 777 

Silk-breeding Companies 


in Brazil.812 

Sesame; 

Production in Cilicia . . 483 

Production in India . . 1176 


Sesbama aegyptiaca : As Fodder 
Crop in W. India .... 914 
African Flocks and Mi¬ 
gratory Flocks, H3rgienc of 794 
Sheep 

Barberry Breeds, Tmiisia 969 


Bizet Sht^p .j 13 

Breeding in Morocco J5 

South Africa 259 
Ewes' Milk imd Quahty 

of Wool ..685 

Grazing in Palestine . . hi 5 
(^romel Sht*i*p .... 983 

Im}x>rtatK>n Regukitions 

USA .230 

Milk Prodneiion . . . 207 

Milk Slu‘ep, Stlectuui in 

Czecho-Sli )\ okia . 401 

Native Sheep in Brazil, 
Improvements .687 


Projx)M^l InvestigatKiiis, 

r S. A.781 

Sex in Sheep .... 086 

Types in E Belgian Congo O74 
Value pt^r Head and 

Census, USA.472 

Weight at Birth ... 144 

See also Anatomy and 
Physir)logy, and Hygiene 
Shevri * '•ee Sesbama aegypltaca 914 
Shorea: 

5. obtusa Tanning Value 927 
S robusia, Forests in Unit¬ 
ed Provinces (India) .... 109 

5. fohusta, Odoriferous 

Gum Value.928 

S. fobusia, Timber Value 
for Broad Gauge Sleepers. . no 
Siam: Pepper Ex|)ort .... 548 

Sicily, see Italy 
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Sida : 

5. (AbuHlon) Avtcennae : 

Retting Value.716 

Sida spp : Wild Fibre 

Plants in S. Africa.632 

Silage: 

Green Crops, Changes 
which occur duriiig Bn&ilage 356 
Hay in Relation to Alilk 
and Dairy Products .... 505 

Maize Silage oio, 907, 908, 999 
Microtiora of Silagcd 

Forages .505 

Swnliowet JL/>sses in En¬ 
siling .91b 

Wild Duceme sp as ^xxs- 
siblc Silage Crop, from Amazon 1147 
Silk; ('rloss or Artificial Silk 

(USA) .S37 

bet* also St'ricullure 

Silk 66 

Sisal, see Active sisaiapta 03, 632, 

8^1, 922 

Sk'cjjers, Rruhvay: 

tiuban W^hmIs, Durabi¬ 
lity .111 

Sain WotxJ (Teimivalui 

icmenioHi) .953 

Sid Wood Value . . . 110 

Timlx'T Supplies in E 

Africa..108 

Soapniit,see Saptndus Mukotost 633 
Societies, sen? Associations 
Soils : 

Acidity, Importuice of 
Measurement in Practical 


Agriculture. j 8 $ 

Acidity, Measurt*d by Su¬ 
gar Inversion.315 

Acidity and Nodule form¬ 
ing Bacteria .314 

Aeration, Method for de- 
termhiing Ammonia in Alkali 

Soils.3t8 

Agro-geological Maps in 

Finland.. , 272 

Air Dried Vegetable Solis 543 


Alkali, Electrical Method 

for determining.853 

Ammonfjdng Power of 

Soil.847 

Analyses, Application of 
New Methods of Potassium 

Estimation .587 

Analyses, Based on Bac¬ 
terial Action.590 

Analysts, Clitmical, Sthe- 

mes in China .455 

Analyses, Mechanical,New 

Apparatus. 14 

Analyses, Mechanical, 

Small Mesh Wire bitves . . 15 

Analyses, Microbiological 
as Index of Fertility . .11, 589 

Analyses, Value when li¬ 
mited to Intensive Cropping 857 
A^zotobacter in Soils of 

Polaial .849 

Bactiria, Effect of Nu¬ 
tritive Elements in l>veloi>- 

nu'iit .586 

Calcium Carlxmate and 
reLati<ai Ik tween I'ertiliser 
Chemicals tind Soil Solu¬ 
tion .306 

CirlK>iiic Acid as Carlx>- 

nate in Soils .320 

OirlK>n dioxide, Evolu¬ 
tion .(1) 

Ct liulost*, Decom|x)si- 

tion.589 (il; 

Cellulose, Wood and 
Woixl Pulp, Effect on Growlh 585 
Colloid Chemistry' in Re¬ 
lation to Agriculture .... 958 

Colloidal Material, Esti¬ 
mation of Adsorption . . . 852 

Colloidal Oxides, Iron 
and Aluminium, Adsorption 


and Replacement.308 

Colloidal Soils, Water 

Retaining Capacity. 8 

Compositioti, Criterion of 
Uniformity in Field Experi¬ 
ments .858 

































- 6o 


CompositiQti of Soil in 
Hot and Dry Regions ... 794 

Conference, Internatio¬ 
nal, Rome, Report and Dis¬ 
cussions .790 

Disintegration of Aggre¬ 
gates and Preparation of Sus¬ 
pensions .850 

Brosion and Surface Rim- 
off imder Different Conditions 843 
Exhausted Soils, Improve¬ 
ments in Brazil.996 

Exhibition.1133 

Ferruginous Soils, Avail¬ 
ability of Phosphates in Re¬ 
lation to Silica, Utne and 

Soil Reaction.866 

Fertilising Element Con¬ 
tained or Introduced into 

Soil.794 

Fornuition, Types, and 
Classification of resulting Soils J 
Gypsum, Effect on Iowa 

Soils.310 

Hydrogen-ion Concentra¬ 
tion, Effect of. Drying and 

Storage. 9 

Hydrogen-ion Concentra¬ 
tion Significance as Regards 
Vegetation.312 


Hydrogen-ion Correlation 
with Truog Tests mid Sugar 
Inversion Method .... 315 

Hydrogen-ion Vfilue mid 
Influence on Size and < .‘uality 


of Pecans. 98 

Humic Content of Miner¬ 
al Soil, Colorimetric Estima¬ 
tion .856 

Humus and Humification 855 
Investigation in Finland 272 
Investigations Proposed 

in TJ. S A.781 

Leacliing of Alkali Soils . 383 


limestone, Solubility Re¬ 
lated, to Physical Properties 305 
Maize Soils in Brazil . . 909 

Micro-sampling for De¬ 


termination of Dissolved Oxy¬ 
gen .316^ 

Moisture, Field Measuxe- 

ment.851 

Neolithic Material in Pre¬ 
paration of Soil.577 

Nitrates and Total Ni¬ 
trogen Variability.317 

Nitrates, Quantitative. 

* Determination.588 

Nitric Acid Digestion, 

Effect of Adsorption and 
Otlier Factors ....... ^09 

Nitrification Capacity, 

Estimation.854 

Nitrification, Chemical, 
and Influence of Sunlight 848 

Normal Reaction, Fertil¬ 
isers and Correctives in Treat¬ 
ment .529 

Nutrients, Soil, Ulilisii- 
lion of Set dlmgs in Estimation 
Osinotk Pre.ssure, ImjH^rt- 

aiice of . 5 

Oxidiition in Soil I'onn- 
ing RfK'ks, Effect uf Chemical 

Agents . 10 

Particles, Size of, and 
Study of Di.stribution in T 

S A. 842 

Peat Soils and Manuring H02 
PhosplK)rUvS Adsorlj<ci, 

Availability of.307 

I^iy.sical I^o|>i'rties, Ef¬ 
fect of Ignition at Various 

Tempc*ratures. . 844 

Physical Properties of 

Transvjtal Soils . ..845 

Potfish, Estimatioit of . . 319 

Potassium, liberation 

from Feldspars.584 

PotaSvSium Soil, Replace¬ 
ment of.846 

Reaction Studies .... 311 

Reaction, Effect on Leg¬ 
umes and Cemils ..... 313 
Reaction, Litmus Metli- 
od for Detecting. 16 
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Reaction of Rainfall, Ef^ 
feet of Sulphurous Materials . 322 
Soil Solution ...... 6 

Solonetz, Soil Types . . , xx 
Specific Surface, Deter¬ 
mination. 4 

Standardisation of Field 
Plot Experiments, U. S. A. . 269 
Sterilisation, Partial, . . 12 

Sterility as Regards Su¬ 
gar Cane in Cuba 80 

Sulphurous ^laterials and 

Reaction of Rainfall.322 

Simhght aud Clieniical 

Nitrification.848 

Tempeiature, Soil and 
Cine Gennination .... 042 

Vegetation and Soils of 
Africa .321 


Wash, Soil, IHreventives . 050 
Water Content V'ariation, 
and Volume Changes ... 7 

Solauaccae : Purity Tests in Rus¬ 
sia . 804 

Solanum cfia^oefisc : Sterility 887 
Somaliland: Serum Institute, 

AbbAsiya. t(>4 

Sorghum : 

Treatise Concerning ... 459 

S. hakpense : As Source 

of Alcohol.832 

5 vtiigate. As Source of 

Alcohol.430 

5. vulgare, Fodder Rota¬ 
tion in India .353 

S. vulgare : Production in 
U, S. A. 40 

S. xmigare. Tannin Con¬ 
tent .210 

Soya: 

Exjxirt from hfanchuria , 466 
As Forage Plant for Dry 

Countries.624 

Nodule Formation as Ef¬ 
fected by Mineral Fertilisers . 879 
Noduk Xhtetchange with 
J^igm sinensis .334 


Soy Bean and Related 

Terminations.187 

Variations in Oil Content 

etc.598 

See^ also Plant Breeding , 37 

Spain: 

Congresses . . 527, 791, T103 

Exliibitions.516 

Horses.57J 

legislation, 229, 268, 456, 1047 

Miiize.348 

Olives .188 

Tolxicco.268 

Wines. 181 

Spergula spp. : (krmination 

Power. 28$ 

Sphenogym abfotantfolia . Me- 
dicmal Value. 89 


Spimdtas . 

6 mangifem : Intercala¬ 
tion witli Coconuts and Effect 


on Liitex Yield.635 

S tuberosa : Cultivation 

in Brazil.102 

SpoH>bolus . On Grassland in S 

Afnca . 55 

Springs: Vse of Oirbon Dioxide 
for PLmt Stimulation .... 994 

%Sprucc . In Belgium .... 80^ 

Spurge Nettle, see Jahopha sti- 
muhsa . 69 


St. Vincent, Cotton Reguktions 1054 
Starch Oops: Manioc, Po¬ 

tato, Sweet Potato, etc 
Statistics: 

Organisation Based on 
Agricultural Book-Keeping . 589 

Sierculta: S foeiida.S. hchnopho- 
fa, and 5. pexa : Cultivation 

and Oil Viilue .633 

SUUtngM sebifera: Cultivation 

and Oil Value.633 

Sitfltngia latifolia As Source of 

Essential Oil.37^ 

Storage and Preservation, Of: 

Apples, Physiological 
Granges.333 

Food, Modem Methods . 437 
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Fresh Fruit and Flowers 

721 

Fruit, Gas Storage . . 

1018 

Fruit, Variety Relative to 


Cold Storage. 

722 

Fruit Drying Industry, 


Buildings and Equipment, U. 


S A . 

175 

Mangoes. 

724 

Canned Food Products 

480 

Prunes, Dried, in Oregon, 


u. s . 

1019 

Seidlle Olives. 

188 

Sugar (Phihppines) 

289 

Sugar Begets, Loss of Su- 


gar during Storage .... 

85 

Timber, Preserving with 


Antiseptic Bichromatis . . 


Woods and Fabric.s, Meth- 


od of Rendering Infiamnuible 

t8o 

See also Silage 


Straw,. 


As Alcohol Source . . . 

1012 

As Fuel . 

428 

For Rope Making 

290 

Strawberry Planting Methods 


in France . 

93 

Subterranean Qover see Ittfo- 


hum subiertaneum .... 

013 

Sudan 


Cattle . 

981 

Cotton . 

019 

Silk . 

992 

Sugar . 


Association, Sug.ir, in Phi¬ 


lippines . 

289 

Exhibition, Chemistry, as 


Applied to Industry, Italy 

807 

Production in Brazil, 432, 

812, 


1145 

^ » u Cuba . . 

185 

» » England . . 

350 

» n Italy . 

255 

» » Mauritius . 

256 

) » West Indies 

^53 

Products of Factories and 


Suppression Frauds (France) . 

760 

Purification of Waste Wa- 


ta», Order in Belgium .... 

223 


Service for Regulatioti of 


Industry, China.455 

Sugar Beet,: 

As Alcohol Source . . . 2012 
Area under Cultivation 
Czecho-Slovakia . . . . , 481 
Blocking and Thinning . 641 
Commission for Incn»as- 
ed Production, France * . . 231 

Competition, Belgium 278 
Electro-culture, Italy 702 
Lifter, Sugar Beet . . . 707 

Loss diirmg Storage and 

Time for Testmg . 85 

Production in Enghmd 350 
Production in Italy . 255 

Production per Hectare 84 
Soil Colour, Effect of on 
Development.500 


Treatise . » . . 159 

Sugar Cane 

B<ig*isse as Surfeice Mulch 83 
Cultivation in Barbadoes 


and Antigua .254 

Cultivation in Brazil . J02 

Development Invest iga- 

tions, Maiintius .643 

Dried Sugar Cane . . 184 

Farm Practice on Haw¬ 
aiian PLintiition , , . . 644 

Gemunation and vSoil 

Temperature .642 

Industry m Cajie Wrde 

Island.8i6 

Introduction into Pales¬ 
tine .815 

Java Varieties Inijx»rted 

into Brazil.. 772 

Manurial Esqperimeuts, 

Brazil.265 ’ 


MeliMus md%ca as Nitro¬ 
genous Green Manure .... 864 

Molasses as Fertiliser . . 81 

Ripening Tests, India . , 82 

Saccharum offictnarumand 
S spontaneum as Source of 

Alcohol .* . . * 832 

Sterility of Soil in Cuba . 80 



















Uba Cane and Yield in 

Porto Rico . . .. 

Sulla: Treatise.. 

Sulphur: Deposits in Cape Verde 

Island. 

Suxnatra: 

Miingroves. 

Rubber. 

Tobacco. 

Sunflower: Losses in Wilting and 

Ensiling. 

See also Seeds. 

Sweden: 

Eadiibitions and Fairs . . 

Legislation. 

Peat. 

Plant Breeding. . . * 32, 

Soils. 

Sweet Potito: st t I(n^nwea ha- 

. 352 , 

Sweet K*a: Linkage in . . . . 
Switzerland : 


929 

459 

816 

749 

7 B 

88 

916 


523 

248 

191 

888 

862 


S32 

3B 


AsscKiations.1189 

Breeding (Stock) . * • 5^7 

Exhibitions.524 

Experimental Stations . 1091 

Feeds.407, 987 

Fish.4J0. 417 


mese), Mangrove, Mimosa, My* 
robolan, Quercus coccifera. 
Taraktogenos Kurztt : 

Cultivation and Oil Vtilue 633 
Medicinal Value.1247 

Tea: 

Adulteration with Os- 

fnantkus fragrans .547 

Cultivation in Brazil . . 87 

Cultivation in Japan . . 648 
Fermentation Microor- 

gjiiiisnis.436 

Manuring in India . . . 931 

Researches in Indo-Chi- 

na.372 

School for Cultivation, 

Brazil.771 

Selection and Propa¬ 
gation of Improved Types . . 372 

Vegetative Propagation . 373 
Teak : East African (Chloropho- 

fa excelsa) .108 

TeddaUa sp : Timber Value in 

Kenya.108 

Tephrosm purpt^ea : As Green 
Manure on Tea Plantation , 931 

Terminalui. 


Forestry.040, 947 

Sycamore see AcerPseudo-Plaki- 

nus .954 

Syncoh$ie*non denstfloms : Wild 
Fibre Plant in S. Africa , . . 632 
Syria: 

Hydraulics.827 

Forests.383 

Sericulture.817 

Tabitni : Lybia Dates.940 

Tamatindus indica: Cultivation 

and Oil Value.633 

Tanniferous Plants: Centres for 
Scientific Study of Tanning 

Industry ..491 

See al^ Acacia, Cuesalptnia 
cofiaria, Dipterocarps (Bur- 


T. chebtila and T. spp.: 
Tanning Value in India . . . 926 
1 \ tonientosa : Strength, 
Treatment and Durability for 

.953 

Textiles: Congress.286 

See abo F.brc. 

Thermal Stations: In Fraich 

Antilles.262 

Thespesta poptilnta : Intercala¬ 
tion with Coconuts.635 

Thingan, see Hopea odoraia . , 927 

Thitya, see Shorea obtusa, . . . 927 

Thu]a gigantea : In Belgium . . Bxy 
Thymus spp.: (Jkirmination Power 285 
Timber, see Forestry. 

Tobacco: 

Experiment Station, Sea- 


fati (Italy).501 

Fumo amarello.773 
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Institute for Tobacco 


Orowing, Greece.786 

Introduction into Pales* 

tine.* . . . . 815 

Nicotine Content, Fac¬ 
tors Influencing.935 

Production in Brazil 812, 1145 
» » Cilicia . . 483 

» » Cuba . . 467 

» » French Col¬ 
onies 651 

» » New Gui¬ 

nea . 1178 
» » Palestine 93^ 

» M South Afri¬ 

ca . . 259 
» » Sumatra 88 

w » Tanganyika 258 

Provisions concerning, in 
Spain .268 


Treatise concerning . 459 

Turkish Tobacco Industry 
in Asia Minor and IVlacedonia 720 
Tomato : 

Oil from Seeds, Indus¬ 
trial Value .296 

Treatise concenung - 459 
Trade: 

Agricultural Commcxiit- 
ies Export from Manchuria 4O6 
Banana By-products, Ger¬ 
man Mexican Company . . 1014 
Butter, Examination for 
Export in Finland .... 272 

Cheese, Export, Finland 821 
Cheese, Internationa ITra- 

de Regulations.839 

Cereal Exchange, Italy . 277 
Cereals, Trade in Rouma- 

nia .801 

Cereals, Standardisation, 
of Tyjies, U. S A .... 830 
Coffee Trade in Brazil , 930 
Congress: Transport and 
Distribution of Food Products 

(USA.) .284 

Cork, Sales in Algeria, 

^ 9^3 .834 


Cotton, American, Com¬ 
mercial dassifleation.364 

Cotton, Es^xt from 
French W. Africa . * . . 628 (vt) 


Cotton, Ginning in China 59 

Cotton, Output in U. S 

A.47^ 

Crop Products, Export 

from Brazil .812 

Exhibitions.517 

Export Tmde, Papua . 1178 

Farm Products, Export 

from Belgium .251 

Forage Seeds, Import in¬ 
to U S A .470 

Garden Produce, Trade 

in Roummiia ..801 

Gnunilaled and Powder¬ 
ed Matenals, Uniform Clas¬ 
sification .1x64 

industrial Trade of Indo- 

China.476 

Joint East African Board 509 

Legislative Measures. 

In Brazil .454 

» France.760 

» Jugo-Sbvia . . . 246 

Tunisia ... . 249 


•) Ignited States . . 230 

Malt Works, New, in Italy 835 
Mangrove Tiomln Trade 75 
Manufactured Products, 
Standardisation in S A . 829 

Meat, Foreign Markets 
for in Argentine ..... 81 x 
Meat, Export of Frozen, 

Brazil.812 

Pepixrr, World Export 

Trade.548 

Pine Apple Seedlings, Ex¬ 
port from Cuba. 94 

Production in Relation to 
Market Price of Products in 

Italy .. 5-^9 

Raisins, Market for, in 
China 838 

Silk, doss, or Artificial . 837 





























Silk Production. Bxitiah Uganda; Cotton Growing ... 919 

Bmpire.992 Ulmus : 

Sugar Trade, Italy .... 255 U, campesins as Vine 

Sugar Trade, Mauritius ^ 256 Supports.558 

Timber, Brazilian Es:port 113 U. montana and U sube- 

Timber Regulations. Rus- rasa. Timber Value in Cauca¬ 
sia .u86, 1187 .954 

Trade in Cape Verde Is- Umbuzeiro, see Spondias tube- 

land . 8i<> rosa .102 

Weaving Fibre, Standard- United States: 


isation. Philippines .... 831 
Wines, International Of¬ 
fice .276 

See also Forestxy, Rubber. 
Sugar, etc 

Tragus kolerotdes * On Grassland 
in S Africa 55 

Transport: 

Automobile Transix>rt. 
Congress in U S A . . 528 

Cotton Transport 919 

I Hevea I^atex Transport 545 
Truidica cochtmhtnensis. Cul¬ 
tivation and Oil Value . . . 633 

Tnfohum 

T ale:tandrtnum . 57. 353 

T ruhens OkxI Results 

in Italy.513 

T subterramum, as For¬ 
age Crop.913 

Tnfolium spp . Oirmina- 

tiott Power . iS2 

See also Dover 
TnplochyUm scietoxylon, Paper- 

makizig Value .189 

Tnticum : see Wlieat etc 
TrtumfeUa spp.. As Wild Fibre 

Plants in S. Africa.O32 

Tschemosem: Steppe Soils. . . 9 

Tung, see AlmnUs spp. * • . 637 
Tunisia: 

Congress.525 

Breeding (Stock) .... 969 

l^egislatioii.249 

Paper Plants (Alfa) . . 833 
Turkey: BnteiD« 4 li^titis in 
Young Stock.127 


Anatomy and Pyysiology 781, 
97 i. 974 . 979 , 93 o 
Associations . . 289. 1070 

Avocado .379 

Breeding (Stock) .... 781 
Building Construction) 175, 
176, 177. 418 
Cattle, 399. 401, 472, 676 

677, 678,679.781 
Cereals. .... 344. 830 
Chemistry* and Physio- 

logy.541,781 

Dtious.943 

Congresses. 284, 528, 1095, 

H04, 1105, 1106, 1107, 1108 
Convention, International 

Cheese .1140 

Cotton, 363, 364, 471, 630. 920 
Dairying 198. 839. X023, 1156 
Education . . .491, 1071.1072 
Experiment Stations, 270, 781 
1068, 1069 

Feeds, Stock, 140, 141, 396, 
691. 9x5. 965. <>07. 977 

Forage.50, 019 

Forestry. . . 104,781.1068 

Horses.472, 781 

Hygiene, Stock, 121. 125, 663, 

781 

lusurance .1153 

l.egislaticm • . . .230, 1046 

liucenie .354 

Machinery, 157, 167. 170, 425, 
704, 781 

Maize, 34®. <>*5. 6r6, 903. roo8 
Manures, 593, 860, 864, 869, 
870. 874, 879 
78* 


Meat 
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Ifethods of Cultfratiou. 997, 

1007 

Microbiology.781 

Milling .71 ’ 

Milk, 136, 137, 138, 192, 398, 

7^5. 729, 781, 829 

Nitxc^en.332 

Nuts. 99 

Oils. 69 

Pigs.408, 472, 781 

Plant Breeding, 33, 34, 37 . 
336. 337 , 339 . 884, 887 

Potash.1154 

Poultry, 149, 473, bg2, 003 » 7 ^^ 

9S9 

Publications.820 

Rice .912 

Rubber .545 

Rural Economics,. . 

Seeds, 341,611, 781, 891, 892, 


Rice .912 

Rubber .545 

Rural Economics,. . 13^2?^^ 

Seeds, 341,611, 781, 891, 892, 

895 

Sheep .172, 7^^ 

Silage .<)o8 

vSilk .837 

Soils 08, 269, 31 o, 781, 842, 
843, 844, 846, 852, 857, «59 

vSorghum .|0 

Storage and Preser>^ation xoiy 

Tobacco.935 

Trade , . . 470, 829, 830 

Wheat .472 433 

Vrera ienax: Wild Fibre Plant, 

S. Africa.632 

Uruguay: 

Building Construction . . 179 

Legislation . . 250, 1058 

Poultry.152 

Uspulun: Effect on Seed Gei« 
mination. 890 


Valeria indica ; Resin Value . 928 

Venezuela Coffee.930 

Vetch: Seed Imported into U. S. 

A .470 

Veiitwa mamoides : Oil Value . 933 
Vma : Seed Detennixiations from 
Length of Hilum.894 


Vtgna stnensis : 

Nodule Production Inter¬ 
change with Soy Bean .... 334 

Vitamine B. content. . . 328 

Vines: 

Alternating Inter-vine 

Cultivation .705 

Artificial Pollination . . 658 
Congress for French Vine 

Growers.1109 

Cost of Mechanical Cul¬ 
tivation in France.424 

Cultivation in Jugo Sla- 

via . 30S 

Drying of (r^aIx^.s in (Gree¬ 
ce, Decree Concerning . . 233 

Early Italian Table trru- 

pes . ^j 59 

Experiment Stations 

Brazil .812 

French Vineyards, Film 

of . 

Funds to Promote Culti¬ 
vation in Austria .... 222 

Graganoci Hybrids, New 

and Valuable .559 

Grapes as Remedy . . 557 

Insjiectkm and Stmidard- 
isation of Grapes in USA . 230 

Intensive Cultivation in 
Bas-Languedoc (Frant'e) . 556 

Introduction into Tropic¬ 
al Countries .380 

Legislative Regukiions. 222, 


230, 233 

Living Supports for Vines 558 
Map Showing Vine Dls- 

tricts in France .1168 

Policy Vitality.603 

Protection from Frost . 560 
Pipltss Italian Grapes . . 295 
Rhine State Vineyards ,1141 
Ringing, Aimual , , . . 3S1 

Show, in Italy.287 

Varieties Recommended 
for Propagation in Italy ... 294 
Vine Glowing in Island 
of Rhodes 660 
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Vineyard Area in Qyttn- 

aica.482 

Vme3rard Area in Cstecho- 

Slovakia.4O1 

Vinegar: Prom Kaki Fruits . 723 

WAx;NUt: As Vine Supports . * 558 
Warburgta ugundensts : Timber 
Value in Kenya .... 108 

Washmgtonta fehfera : Proved 

Unrettable.716 

Wattle, see Acacia .368 

Wax: 

From Uuphorhui 

rea in Brazil .370 

Useful Species in Amazon 
Viilky ......... 1147 

Weeding: Of Wlieat ... 45 


And see Methods of Cultiva¬ 
tion 

Weights and Measures * 

I^letJK* S)^lem Ado[>ted in 
Persia ...... . . 531 

Metric System Compuls¬ 
ory m Morocco . . . . 238 

Metric Sj'stem Eiwtension 

in U S A .1155 

Metric System, Ofiicial 
Recognition in Russia . . 290 
West Indies: 

Imperial College of Trop¬ 


ical Agriculture .458 

Silk.992 

Soils.851 

.253 

Wheat: 

American and Italian 
Wheat, Gluten Percentage . 347 

American Wheats, Mill¬ 
ing Value.433 

Area under Cultivation 
in Czedio-Slavakia . * . . 481 

Australian Wheat Flour 
Strength 1013 

Autumn and Winter 
Varieties in Russia, Distinct 
tion between . ..goy 


Cultivation and Produc¬ 
tion in Australia.613 

Cultivation and Produc¬ 
tion in Brazil . 812, 1145, 
Cultivation and Produc¬ 
tion in Canada .266 

Oiltivation and Produc¬ 
tion in Cilicia .483 

Cultivation and Produc¬ 
tion in Congo . 43 

Cultivation and Produc¬ 
tion in S Eurojie .... 612 
Cultivation and Produc¬ 
tion in S Italy . 40 

Electro-culture . . . 701 

Electro-chemical Treat¬ 
ment of ScHxi Wheat ... 341 

(krmination Power . 285 

(knninatiou and Effect 
of H -ion and Ni ntral Salts 882 
ikmimation Tests and 
Hot Water Treatment . . . Hqi 
As Hotxl Crop associated 

with Lucerne .621 

KiUired Marquis, In¬ 
heritance Characteristics . , 336 
Kanred Mixture, Metliod 

of detectmg 8 qi 

Kiiinfall, Influem'e on 
Yield, at Rothamsted . . uoo 
Soft Red Wmter Wlieats 47 
Sowing Winter Wheat, in 
Norway, Best Tunes .... 902 
Standard T>’pes in U S 

A ..830 

Strampelli, Recent Vari¬ 
eties .345 

Swedish New Variety 32 
Threshing, Effect cm 

Grains.708 

Tit^alise concerning . . 459 

Trigo sertanejo, Brazil¬ 
ian Variety. , 346 

Ttthcummlgare X T. do- 

rum . 337 

Weeding Wheat .... 45 

MTieat of Roman Cam- 
pagna, 1923-24 901 
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Wheat as Flaying Crop in 

Italy.293 

Wheat Trials in France . 494 
World's Production . . . 460 
Yield in Relation to Man- 
utial Treatment and Meteorol¬ 
ogical Conditions.801 

See also Breadmaking, Che¬ 
mistry and Physiology, Feeds, 


Plant Breeding, Seeds, Stor¬ 
age and Trade, 

Wines ; 

Acidity of Wine Must . . 429 
Adulteration, Repression 

in Algeria.220 

Adulteration, Repression 

in France.760 

Cooperative Canteens, 
France.794 


EJfchibition, Italian Wines 1137 
Italian Wines, Variations 
in Composition of Grajjes . . 711 

Italian Wines.ion 

Production in Braiul. 812, XI45 
Production in Jugo-Slavia jo8 
Willow: 

As Vine Supports , , . . 558 
Cultivation in Italy and 

the Osier Industry.951 

Wood, see Forestry. 


Wool: 

Bwes* Wool in relation to 


' Milk Yield.685 
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Ill — PLANT DISEASES 


. 4 ) INDEX OP SUBJECTS. 


Acrydivm migratorium : In 

Hungary.446 

Africa: 

(a) Central and East: 

Diseases and Pests, Regu¬ 
lations in Ny^isaland .... 1053 


Stictococcus anonae on A- 
fiona muncata in Tanganyika 746 
(b) South: 

Locusts, Destruction with 
Lucuvatore Machine in Trans¬ 
vaal .841 

Locusts, Invasion .... 303 
Alcides hrevtrostris : On Cotton 

in Tanganyika.258 

Algeria: 

Anti-Locust Station Re¬ 
ports .445 

Iridomyrmex humths in 

Fruit Consignments.211 

Angular Leaf Spot: On Cotton 

in China.102 

Anona muricata : Stictococcus a- 

nonae in E. Africa.746 

Ansistroma sp.: On Sugar Cane, 

new to Peru.755 

Anthracnose, Cotton: See G/o- 

merella gossypti . J02 

Aonidiella perniciosa : Control 


Import Measures, Poland . . 1057 
Aphelinus : 

A. bovelli, A, chrysompha- 
li, A. maculicomis as Pafas- 


ites of Chfysomphalus dictyo- 

spermi in Prance.748 

Aphids: Exhibits at the British 
Empire Exhibition.1133 


Aphycus flavus: As Parasite of 


Chfysomphalus dictyospermi in 

France.748 

Apple: 

Functional Diseases in 

Cold Storage.594 

Pseudococcus comstochi, 
Disinfection Precautions in It¬ 
aly .236 

Apus cancriformis: On Rice in 

Spain.450 

Argentine Ant: See Indomyr- 

mex humihs . 211 

Arsenic: Value in Control of 

Cotton Boll Weevil.449 

Aspidiotus aoniddum : Fumiga¬ 
tion Orders in Egypt .... 228 
Aster spp.: Phenacoccus grena- 
densis in Grenada.746 


Atta sexdens: Controlled by Pre- 


nolepsis fulva in Brazil.... 448 

Aulacaspis pentagona : Schedul¬ 
ed as Injurious Fruit Tree In¬ 
sect in Egypt.759 

Australia: Regulations concern¬ 
ing Fungicides, Insecticides, 

and Weed-killers.221 

Austria: Laws against Smoke 

Injury.204 

Avocado: Heilipus lauri in 
Porto Rico.217 


« 

Bacillvs CROCI: Cause of Bac¬ 
terial Rot of Saffrons in Jap¬ 
an .443 

Bacterial Rot of Saffrons . . . 443 
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Bacterium Hibtsci : Cause of Bac¬ 
terial Blight of Hibiscus in 

Korea.444 

Bacterium Solanacearum \ Cause 
of Tobacco Wilt in Sumatra . 88 

Balloons: For Study of Spread 

of Insects in U. S. A.840 

Bamboos: Quarantine Measures 

in Philippines.1046 

Banana: Disinfection Precau¬ 
tions for Scale {Pseudococcus 

comstocki) in Italy.236 

See also Musa. 

Barberry: Fradic^ttion in Wis¬ 
consin (U. S. A.).230 


Bavaria: Ph)rtopathological Re¬ 
search at Forestry Institute . 1059 
Birds: Insectivorous, Protection 

of, in Spain.1047 

Black Scab, see Wart Disease 206, 
228,743,1051,1057,1133 
Blight, Bacterial: Of Hibiscus in 


Korea.444 

Blister Rust, see Cronartium n- 
bxcola .209 


Boll Weevil: Control and Value 
of Arsenic Supplies . ... 449 

Borer Moth, Sugar Cane: See 

Diatraea saccharalis .754 

Brazil: 

Cephalolia elaetdes on 
Elaeis guineensis 753 

Formiga cuyabana {Pre- 
nolepis fulva) in Control oiAUa 
sexdens in Minas Geraes . . 448 

Insecticides and Sprays, 


Sale Control.758 

Manioc Diseases . . 917, 8 go 

Rubber Diseases, Studies 

in Amazon Valley.813 

Steps to Prevent Intro¬ 
duction of New Pests .... 812 

Brown Heart: Of Apples in Cold 

Storage. 601 

Bryonia dioica : Decoction of 
Roots as Insecticide.302 


Bulbs: 

Import Restrictions in 


Great Britain.232 

Regulations in Holland . 242 
Bulgaria : Locusts in 1923 , . . 447 


Calliptamvs jtalicus : In Hun¬ 
gary .446 

Calosoma inquisitor : Natural 
Enemy of Lymantria dispar 
and Tortrix vtridana in Spain 749 
Caries: Resistance' of Winter • 
WTieats, Tests in Germany . 742 
Carnation: Diseases of Glass¬ 


house Plants.441 

Carpocapsa sp.: On Walnut in 

Vaucluse (France).218 

Cascola: Physiological Fruit 
Shedding of Peaches in Italy 962, 


911 

Cephaliolia elaetdes : On Elaeis 

gutneensis in Brazil.753 

Cerahtis capitata: 

Quarantine Measures in 
Philippines for Fruit coming 
from Infested Districts . . . 1046 
vState Regulations in 

Spain.1047 

Chestnuts: 

Diseases and Control (Pa¬ 
per at Congress, Association 
fran9aise pour Tavancement 


des Sciences).794 

Ink Disease, Control in 

Italy.236 

Lymantria dispar, Regu¬ 
lations in Spain.1047 

China: 

Order concerning Control 
of Diseases and Pests .... 455 

Phytopathological Re- ^ 1 

search. . ..1064, J020 

Chloridea obsoleta : Investiga¬ 
tions in Tanganyika.258 

Chrysanthemum: Diseases of 
Greenhouse Plants.441 
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Ckrysofpkphalus dictyospermt : 
phehnus spp., Aphycus flavus 
and Prospaltella fasctata as 

Parasites in France.748 

Chrysophlyctis endobiotica^ see 
Wart Disease 206, 228, 743, 1051, 

1133 - 


Citrous Fruits: Diseases in Italy, 
Legislative Measures .... 236 
Cladosponum : Common on Late 
Sown Crops in Norway 899, 880 
Coal Gas: As Factor Inimical 

to Vegetation.740 

Coccidae: 

Lecanium Colae, in Gold 

Coast.746 

• New Specimens from Va¬ 
rious Countries.746 

Phenacoccus gremdensts 

in Grenada.746 

Pseudococcus vtiiensts in 

Fiji.746 

Shctococcus anonae in C 

Africa.746 

Coconut: 

Euryphlepsia cocos in 

Oceania.752 

Pseudococcus vtiiensts in 

Fiji.746 

Quarantine Measures in 

PhiUppines.1046 

Cola acuminata : Leucanium {A - 
Cannes) colae in Gold Coast . 746 

Cold Storage: In Control of 

Fruit Fly.214 

Coleophora sp. : On Cotton in 
China.59, ro^ 


Congresses and Conferences: 
Association fran9aise pour 
Tavancement des Sciences 
(Liege) Diseases of Chestnuts 
and Control of Fungous 

Diseases .794 

International Phytopa- 
• thological and Entomological, 
at Wagenmgen (Holland) . . 288 
Mycological Conference, 
London.1117 


Plant Pathology and 
Internal Quarantine Section 
at Pan-Pacific Food Conserva¬ 
tion Congress.284 

Potato Diseases, at Pota¬ 
to Congress, Limoges .... 1110 
Cotton: 

Destructive Pest Meas¬ 


ures, St. Vincent.1054 

Diseases and Pests in 

China. 59 

Gelechta gossypiella in 
Relation to Yield in Egypt 1151 
Lepidoptera in Egypt, 

Fumigation Orders.228 

Pests. Investigations in 

Tanganyika.258 

Crocus sativus. Bacterial Rot 
caused by Bacillus Croci in 

Japan.443 

Cronartium nhicola : BHster Rust 
of Pinus Strobus in Michigan 

(U. S.).209 

Crown Rust: On Cereals, Las¬ 
ses in U. S. A.40, 86 

Cryptogamic Epidemics: Envi¬ 
ronment Factors that deter¬ 
mine them. 604 


Cryptorrhyncus : On Mangoes, 

Nuts, etc., of Asiatic Origin, 
Import Regulations in Egypt 228 
Cucumber: Diseases under Glass 441 
Cucarachdn see Oryctes rhinoce¬ 
ros . 7 L ^*^5 

Cuscuta: 

Patent Magnetic Dodder 

Plant.1172 

Report on Work of Dod¬ 
der Committee appointed at 
Copenhagen Congress . 1092, 1031 

Dacus : Regulations in Egypt 


for Infected Fruit and Cucur- 
bitaceae of Asiatic Origin . . 228 

Dacus oleae (Olive Fruit Fly): 
Control in Italy with 
" Moschicida ".75a 
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Coatrol in Spain with 
the "Lotrionte" method’* . 751 
Control in Spain with 


Opius concolof .213 

Occurrence in India . . 2x2 
Daffodils: 

Diseases of Glasshouse 

Plants.441 

Import Restrictions for 
Bulbs, in Great Britain .... 232 


Degeneration: Of Potato, Cau¬ 


ses (Paper at Congress, Wmo- 

ges).iiio 

Dendrothrips hispinosus : On Tea 

in S. India.756 

Diaspts pentagona (Mulberry 
Scale): In Maritime Alps, 

(Prance).453 

Diairaea sacchafalis (Sugar Cane 
Borer Motli): 

In Brazil. 306 

In lyouisiana.753 

Dibrachys Boncheanus : Useful 
Parasite of GaHeria Melonella 

in Prance.299 

Dilophonata Elio : On Manioc in 

Brazil.917 

Dociostaurus maroccanus: In 

Hungary.446 

Dodder, see Cuscuta, 1092, 1931, X172 


EARIAS jnsvlata: Investiga¬ 
tions in Tanganyika .... 258 
Eelworm: 

On Early Sown Oats in 

Norway.899, 880 

Exhibit at British Em¬ 
pire Exhibition.1133 

Egg Plant: Phenacoccus grena- 

densis in Grenada.746 

Egypt: 

Gelechia gossypiella in Re¬ 
lation to Cotton Yield ... ,1151 
Import Regulations and 

Pumigation Orders.228 

Orthensia insignis and 
Aulacaspis pentagona schedul¬ 


ed as Injurious Fruit Tree 


Pests.759 

Elaeis gutneensis: Cephalolia e- 
laidis in Brazil.733 


Epidiaspis pyricola (Grey Scale) 

On Pear Tree in Uruguay . 452 
Ergot: On Cereals in U. S. A. . 40 

86 

Exhibitions: 

Phylloxera Control in It¬ 
aly .805 

Phytopathological, at Bri¬ 
tish Empire Exhibition . . .1133 
Experiment Stations: 

Mycological and Entom¬ 
ological Studies at Imperial 
College of Tropical Agricul¬ 
ture, Trinidad.458 

Phytopathological Re¬ 
search at Bavaria Porestry 

Institute.1059 

In China.1064 

In Great Britain .... 1171 

Schemes for Enquiry on 
Diseases and Economic Ento¬ 
mology at U. S. A. Stations . 781 

Tobacco Disease Investi¬ 
gations at Drama (Thrace), 

Greece.786 

Eucalyptus: 

Gloeosporium Eucalypto^ 
rum, Macrophoma Eucalypto- 
rum and Physalospora E%tca- 


lyptorum in Italy.714 

Loranthus longiflorus on 
Eucalyptus rostrata in India . 745 

European Com Borer: Suppres¬ 
sion and Control in Maine 

(U.S.A.). 230 

Euryphlepsia cocos : On Coconut 
Palm in Guadalcanar .(Ocea¬ 
nia) .752 

Ficus carjca : Trioza huxtoni 

in Palestine.757 

Piji: Pseudococcus vitiensis on 
Coconut.746 
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Fiji Disease: Of Sugar Cane, Re¬ 
gulations in Indo-China . . 235 
Flesh Collapse, see Metnal 

Breakdown. 59 ^ 

Forests: 

Control of Diseases and 
Pests in Spain .... 456, 1047 
Researches at Bavarian 

Forestry Institute.1059 

Smoke Injury, Daws for 
Protection in Austria .... 204 
Formiga cuyabana, see Preno- 

lepis fulva .448 

Formiga saura see Atta sexdens 448 
France: 

Black Scab of Potatoes, 

Import Regulations.1051 

Carpocapsa sp., on Wal¬ 
nut in Vaucluse.218 

Chestnut Diseases and 
Control of Fungous Diseases . 794 
Diaspis pentagona on Mul¬ 
berry in Maritime Alps . . . 453 
Hymenoptera Parasites 
on Ckrysomphalis dictyosper- 
mi observed for first time in 

Maritime Alps.748 

Otionhynchus raucus on 

Rhubarb.216 

Phytopathological Arron- 
dissements, Recent Orders for 
Horticultural Establishments. 457 
Potato Diseases, Discus¬ 
sions at Potato Congress, Di- 

moges.I no 

Frost: Cause of Unsoundness in 
Sal Timber in India .... 739 

Fruit: Ceratitis capOata, Quar¬ 
antine Measures in Philip¬ 
pines .1046 

Fruit Fly: Cold Storage as Con¬ 
trol .214 

Fruit Shedding: Of Peaches in 

Italy.942, 91 j 

Fumigation: 

Aspidiotus aonidium and 
Lepidoptera of Cotton, Regula¬ 
tions in Egypt.228 


Regulations in S. Africa. 764 
Fungicides: 

Australian Regulations . 221 
Cupric Treatment for 
Potato Diseases ...... xzxo 

Rules for Sale and Condi¬ 
tions of Use of Poisonous Sub¬ 
stances for Destruction of Pa¬ 
rasites in Tunisia.249 


Galleria mellonella : Para¬ 
sitised by Dthrachys in France 299 
Gelechia gossypiella : In Relation 
to Cotton Yield in l^ypt.. . 1x51 
Germany: 

(iiies, Tests of Resist¬ 
ance of Winter Wheats at 

Deipzig (Germany).742 

Sale of Insecticides to 

Vine Growers.1144 

Seed-borne Diseases, Dab- 
oratory and Field Investiga¬ 
tions at Munich.1092 

Glasshouse Plants: Diseases 

(Monograph).441 

Gloeosporium Eucalyptofum : On 

Eucalyptus in Italy.744 

Glomerella Gossypii : On Cotton 

in China. 59 » 102 

Gold Coast: Lecanium {Aker- 
mes) colae on Cola acuminata 746 
Great Britain: 

Bulbs, Import Certifica¬ 


tion .232 

Exhibition, British Em¬ 
pire .1133 

Magnetic Dodder Plant . 1072 
Mycological Conference, 

Dondon.1117 

Phytopathological Servi¬ 
ces .1171 

Greece: 

Central Phytbpathologic- 

al Services.233 

Tobacco Disease Investi¬ 
gations at Drame (Thrace) . 786 
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Grenada: Phenacoccus grena- 
densis on Plants and Aster . 746 

Grey Scale, see Epidiaspis pyri- 

cola .452 

Groundnut; Phjrtopathological 
Experiments, Senegal .... 1080 
Gypsy Moth see Lymantria dis¬ 
par . 749 

mixJPUS LAURi: On Avocado 

in Porto Rico.217 

Hclminthosporium Oryzae : On 
Rice, Efiect of Temperature on 
Growth.442 


Holland: Intemational Phytopa-' 


thological and Entomologic¬ 
al Conference, Wageningen . 288 
Hungary: Locust Injuries, 4913- 

1923. 446 

Hyacinth: Diseases of Glass¬ 
house Plants.441 

Hylohius pcrforatus: On Olive 
Tree in Japan.451 

Iberia : Uredineae, Genuses Puc- 
cinia .741 


See also Spain. 

Icerya purchasi : Control with 
Novius cardinalis in Spain . . 213 
India: 

Dendrothrips hispinosus in 


S, India.756 

Frost as Cause of Un- 
soundness in Sal Timber. . . 739 

Loranthus longiflorus on 

Eucalyptus rostrata .745 

Olive Fruit Fly (Dacus 
oleae) .212 


Indo-China: Fiji Disease of Su¬ 
gar Cane, Protection Measur¬ 
es .235 

Ink Diseases: Of Chestnuts, Con¬ 
trol Measures in Italy .... 236 
Insectiddes: 

Australian Regulations . 221 
Bichromate of Potassium 
and Copper, Antiseptic Power 581 


Bryonia dioica, Decoction 
of Roots as Insecticide ... 302 
Calcium cyanide. Nicoti¬ 
ne and Aphidozer in U. S. A. 582 
Nicotine Content of To¬ 
bacco as Insecticide . . 935i 905 
Sale Arrangements to 
Vine Growers in Germany . 1144 


Sale Control in Brazil . 758 
Internal Breakdown: Of Apples 

in Cold Storage.598 

Iridomyrmex humilis (Argentine 
Ant): 

In Fruit Consignments 

in Algeria.211 

On Pot Plants from the 
Riviera, Import Regulations 

in Egypt.228 

Italy; 


Bryonia dioica^ Decoction 
bf Roots as Insectidde . . . 302 
Ink Disease of Chestnuts, 

Regulations.236 

Locust Control ..... 236 
Micromycetes on Eucalyp¬ 
tus spp.744 

Moschidda in Control of 

Olive Fly.750 

Peronospora and Resist¬ 
ant Gragonoci Vine Hybrids. 559 
PhyUoxera ConttoL Exhib¬ 
ition .805 

Phylloxera, Resistant Pi- 

rovano Vine Hybrids.559 

Problems Discussed at 
Congress of National Union of 
Travelling Professors, Rome . 529 
Protection Measures 

against Plant Diseases. . . . 236 
Pseudococcus comsiocki 

Disinfection Precautions with 
Bananas, Mulberry, A|^ and 
Pear, etc.236 


Japan: 

Bacillus Crod, n. sp. Cau¬ 
se of Bacterial Rot of SaSrons 443 
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Helmmihosponum Oryjsae 
on Rice, Effect of Temperat¬ 
ure on Growth.442 

. Hylobius perforatus on 

Olive Tree.451 

Jonathan Scald, see Internal 
Breakdown. 598 


Korea : Bacterial Blight of Hi- 
biscus .444 


Laboratories, Ph3rtopatho- 
Ipgical: 

At Almeida (Portugal) . 244 
Cotton Boll Weevil Lab¬ 
oratory, Florence, S C (U S) 270 
Groimdnut Investigations, 

M' Bambey (Senegal).... 1080 
Seed-borne Diseases, Mu¬ 
nich (Germany).1092 

Leaf Rust: On Cereals, Losses 

in U. S. A.60, 56 

Lecamum (Akermes) colas : On 
Cola acuminata in Gold Coast 746 
Legislative Measures: 

Fumigation in Egypt . . 228 
Fumigation in S Africa . 764 
Internal Regulations (Fun¬ 
gous Diseases): 

Black Scab in Egypt . . 228 
Black Scab in France . . 1051 


Citrus Disease in Italy . . 236 
Fiji Disease, Sugar Cane 
in Ihdo-China . . s . . . 235 

Forest Tree Diseases in 

Spain.45b 

Phylloxera Certificates 

Luxembourg.237 

Services, Phytopathological: 

In China.455 

In France.457 

In Greece.233 

In Portugal.244 

Wart Disease in Egypt ... 228 


Internal Regulation (Pests): 
Aulacaspis pentagona in 

Egypt.759 

Boll Worm, Fumigation 

Orders, Egypt.228 

Ceratitis capitata in Spain 1047 
Com Borer, European, in 

U. S. A.230 

Forest Tree Pests in 

Spain.456 

Ifidomyrmex humihs var. 
arrogans in Egypt.228 


Locusts: In Mexico. . . 240 

In Morocco. . 238 

In Spain . , . 229 

Lymantna dispar in Spain 456, 

1047 

Olive Tree Pests, in Spain 229 
Orthensia insigms in Egypt 759 


Plants and Fruit Pests in 

U.S.A.230 

Scale, Banana [Pseudococ¬ 
cus comstocki) in Italy . . . 236 

Smoke Injury to P'orests 

in Austria.204 

Weeds, Eradication in U 

8 A.230 

Insecticides and Fungicides : 
Regulations, Sale, in Bra¬ 
zil .753 

Regulations, Sale in Tu¬ 
nisia .249 

Quarantine Measures : 

In Africa, South . . . 764 

» Egypt.228 

» Great Britain . . . 232 

» Holland.242 

» Italy.236 

» Luxembouig .... 237 

» Nyasaland.1053 

» Philippines.1046 

» Poland.1057 

» United States .... 230 

Lespedeza stipulacea : Sclerotium 


Rolfsh in U. S. A. . . . 9^5, 888 
Locusta danica (Pachytylus dam- 
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cus == 0$dtpoda mtgratorta) 

In Hungary.446 

]>)custs: 

Anti-Iiocust Stations, in 

Algeria, Reports.445 

Control Orders: 

In N. Equatorial Africa 249 

» Italy.236 

» Mexico.240 

» Morocco.238 

» Spain.229 

Destruction in Transvaal 
with Ix>cuvatore Machine . . 841 

Injuries Caused in Hun¬ 
gary, 1913-23.446 

International Organisa¬ 
tion for Control.445 

Ivocusts in Bulgaria in 
1923.447 


Doose Smut, see Ustila^o Tritia, ^75 

892 


Lofanthus hnpflofus : On Eu¬ 
calyptus rostfata in India . . 745 

Louisiana: Dtairaea saccharahs, 

Doss percentage of Sugar Cane 

iu 1923.754 

Ducano see 0%yctes rhinoceros (?) 71 

Duxembourg: Phylloxera Certi¬ 
fication.237 

Lyrmntna dtspar (Gypsy Moth): 


In Chestnut Woods in 
Spain, State Regulations . . 1047 

In Oak Woods in Spain 
Eradication Measures . . . 456 

Calosoma inquisitor and 
Xylodrepa quadnpunctata as 
Natural Enemies in Spain . . 749 

Macrophoma evcalyptorvm : 

On Eucalyptus in Italy .... 744 
Mktiioc : Root Rot and Dilopho- 
nata Elio in Brazil ... 917, 890 
Mexico: 

Locusts Control Conven¬ 
tion .240 

Phytopkthora mexicana on 
Tomato.207 


Michigan: Cronartium nhicola 

on Pinus Strobus .209 

Micromycetes: Gloeosporium, Ma- 
crophoma and Physalospora on 

Eucalyptus in Italy.744 

Mildew, Gooseberry, see Sphae* 

rotheca mors-uvae .1133 

Morocco: Locust Control . . . 238 


Mosaic, Cotton: In China . 59, J02 
Mosaic, Sugar Cane: 

Control in W. Indies . . 253 
Immune Sugar Cane 
Variety, Philippines .... 205 
Mulberry: 

Diaspis pentagona in 


France.453 

Pseudococcus comstocki, 
Disinfection Precautions in 

Italy.236 

Musa : Quarantine Measures in 

Philippines.1046 

See also Banana. 


Narcissus: Import Bulb Re¬ 
strictions in Great Britain. . 232 
Nicotiana rustica : Use as Insec¬ 
ticide in U. S. A.935, 906 

Novius cardtnahs: For Control 
of I eery a purchasi in Spain . . 213 

Oak: Lymantna dtspar. Eradi¬ 
cation in Spain.456 

Oak Leaf Roller, see Tortrix vtrt- 

dana .749 

Oceania: Euryphlepsia cocos, n. 
sp. on Coconut Palms in Gua- 

dalcanar.752 

Oedaleus nigrofasciatus : In Hun¬ 
gary .44O 

Oedtpoda migratona = Locusta 
danica) : In Hungary .... 446 

Olive: 

Dacus oleae: 

Ill India.212 

In Italy (Control Meas¬ 
ures) .730 
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In Spain (Control Meas¬ 
ures) .213, 751 

Hylobius perforatus in 

Japan. 45 ^ 

Phloeothrips oleae and 
Phloeotribm scarabaeoides, Leg¬ 
islative Control in Spain * . 229 
Olive Fruit Fly, see Dams oleae, 212, 

213. 750, 751 

Opius concolor: For Control of 
Dacus oleae in Spain .... 213 
Orphania denticauda : In Hun¬ 
gary . 446 

Orthensia insignis : Scheduled as 
Injurious Fruit Tree Insect in 

Bgypt. 759 , 115 

Oryctes rhinoceros (?): On Coco 

Palm in Mexico. 71 

OHorrhynchus raucus : On Rhu¬ 
barb in France.216 


Pachytylus DANICA (= Locusta 
danica): In Hungary .... 446 

Palestine: Trioza buxtoni on 

Fig Trees.757 

Pear : 

Epidiaspis pyricola in 

Uruguay.452 

Pseudococcus comstocki. 
Disinfection Precautions in 

Italy.236 

Peronospora : Resistant Grago- 
noci Vine Hybrids in Italy . . 559 

Peru : Ansistrosoma sp.: On Su¬ 
gar Cane.755 

Phenacoccus grenadensis : On 
^gg Plants and Aster spp, in 

Grenada.746 

Philippines: Quarantine Meas¬ 
ures for Agricultural Pro¬ 
ducts .1046 

Phloeothrips oleae : On Olive in 
Spam, Control Orders .... 229 

Phloeotnbus scarabaeoides ; On 
Olive in Spain, Control Or¬ 
ders . 229 


Phylloxera, Vine: 

Certidcation Regulations, 

Luxembourg.237 

Exhibition of Control 

Measures, Italy.805 

Pirovano ^e Hybrids, 
Resistant in Italy.559 


Phylloxera vastatrix : Control 

Import Measures in Poland . 1057 
Physalospora Eucalyptorum : On 


Eucal3rptus with Gloeosporium 

in Italy.744 

Physiolo^cal Decay, see Inter¬ 
nal Breakdown ....... 59^ 

Ph3rtopathological Services: 

In Cliinfl .1064 

» France. 457 

» Great Britain .... 1171 

» Greece.233 

» Portugal.244 

Phyiophthora imsficana : On To¬ 
mato in Mexico.207 

** Picudo del aguacate see Hei- 

Upus lauri .217 

Pine Apple: Quarantine Meas¬ 
ures in Philippines.1046 

Pink BoUworm, see Platyedra 

gossypiella .258 

PinUs strohus ; Cronartium ribi- ^ 

cola in Michigan.209 

Platyedra gossypiella (Pink Boll- 
worm) : On Cotton in Tan¬ 
ganyika .258 

See also Gelechia gossy- 
pielia .1151 


Poland: 

Diseases and Pests, Con¬ 
trol (especially imported Syn- 
chytrium endobioticum, Phyl¬ 
loxera vastatrix, Aonidiellaper- 
niciosa and Schizonema lani- 

gera) .1057 

Synchytrium endobioticum, 
Protective Measures .... 743 
Porto Rico: 

Heilipus lauri on Avocado 217 
List of Insects in the 
Island.^ • 747 
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Portugal: 

Pkjrtopatholdgical labor¬ 
atory, Abzieida, Prophylactic 
Measures and Supervision . . 244 
Potato: 

Black Scab Import Meas¬ 


ures in 3 %ypt.228 

Black Scab Import Meas¬ 
ures in Prance. 1051 

Black Scab Import Meas¬ 
ures in Poland.1057 

Degeneration, Causes of 1110 
Diseases and Cupric Treat¬ 
ment .1110 

Diseases, Bzhibition of. 1133 
Doryphora, Control . . . mo 
Wart Disease in Great 

Britain.. , . . 206 

Pfenolepis fulva (= Ponniga cu- 
yabana): In Control of Aita 
sexdem in Brasil) ...... 448 

Pro-parte, see Acrydium migrato- 

Hum .446 

Pfospaltella fasciata : As Parasi¬ 
tes of Chrysomphalus dictyo^ 
spermi in France . .... 748 

Protoparce (Phlegethontius) sexta 
var. paphus : On Tobacco in 

Uruguay.215 

Pseudococcus comstocki: On Ba¬ 
nanas in Italy, Disinfection 

PrecautiDns.236 

Puccinia graminis triUci (Stem 
Rust): Reaction of Kanred 


Wheat Varieties in U. S. A. 891, 8ys 


QUAkAKTlNn MnASumcs, see Le¬ 
gislative Measures. 


Rhubahb ; Otiorrhynchus rau- 

in France.216 

Rice: 

Apus camfifonms in %*ain 450 
Helminihosporium Oryeae, 
and Effect on Temperature . . 442 


Quarantine Measures in 

Philippines ..1046 

Root Rot: Of Manioc in Bra¬ 
zil .917, 8go 

Rose: Diseases of Glasshouse 

Plants.441 

Rot, Bacterial: Of Saffron 
Caused by Bacillus Croci in 

Japan.443 

Rubber: Studies of Diseases in 
Amazon Valley....... 813 

Rust, Cereals: Common on Late 
Sovm Crops in Norway . 899, 880 


Saffron : Bacterial Rot in 

Japan.443 

San Jos6 Scale, see Aonidiella 

perniciosa .1057 

Scald: On Apples in Cold Stor¬ 
age .595 

Scale, see Aspidistus aonidium . 228 

Scale, Mulberry, see Diaspis pen- 

tagona .453 

Scarabaeidae: Ansistroma on 
Sugar Cane in Peru.755 


Schizoneura lanigera : Control 
Import Measures in Poland 1057 
ScleroHum Rolfsii: On Lespedeza 
sHpulacea in Southern U. S. A. 915, 

888 

Seed-bome Diseases: Laborat¬ 
ory and Field Investigations 


in Germany. 

Senegal: Groundnut Phyto- 
pathological Laboratory at 

M' Bambey.1080 

Silver Leaf, see Stereum^ purpu- 

reum .1133 

Smoke: 

As Factor Inimical to 

Vegetaticm.740 

Protection Laws for For¬ 
ests and Agriculture in Aus¬ 
tria .204 

Smut: Of Cereals, Losses in U. 

S. A. 60 
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Soft Scald, see Internal Break¬ 
down .59^ 

Spain; 

ApusmncnformisarLlSdQi^ 450 
CeraUhs captiata^ Lyman- 
tna dtspar and Insectivorous 
Birds, State Regulatioxis . . 1047 
Dacus oleae, Control . . . 751 

Forest Tree Diseases and 
Pests, Control Order .... 456 

Docust Control Orders . 229 
Lymantna dtspar and Tor- 
tnx vtndana, Natural Bn- 

emies of,.749 

Lymanirta dtspar. Eradi¬ 
cation Measures in Oak Woods 456 
Phloeotnbus scarahaeotdes 
and Phloeothnps oleae, on Oli¬ 


ves, Control Order.229 

See also Iberia . ... 741 

Sphaerotheca mors-uvae: Exhib¬ 
its at British Empire Exhib¬ 
ition .1133 

Sphingidae: Protoparce sexta var. 

paphusonTohsiQCom Uruguay 215 

Spotting: Of Apples in Cold Sto¬ 
rage .595 

Spraying: 

Arsenic in Control of Cot¬ 
ton Boll Weevil.449 

Chlorates, and Denatur- 

ated Salt for Weeds.210 

Dotrionte; Molasses, Ar¬ 
senate of Soda, Borate of Soda, 
Boric Acid, and Glycerine for 

Olive Fly.751 

Moschicida, Molasses, Ar- 
senite of Soda in Control of 

Olive Fly.750 

St. Vincent: Distinctive Cot¬ 
ton Pest Measures.1054 

Stem Girdler, seeAlades brevt- 

rostrts .258 

Stem Rust: Of Cereals, Dosses 

in U. S. A.40, 86 

Stereum purpureum : Exhibits at 
British Empire Exhibition . •1133 


Sttctococcus anonae : On Fruits 
of Anona murtcata in Africa . 746 
Stripe: Of Cereals, Dosses in U. 

S. A. . • 4^* 86 

Sugar Cane: 

Anststrosoma sp. New to 

Peru.755 

Dtatraea saccharalts, Dos¬ 
ses in Douisiana, 1923 .... 754 

Fiji Disease, Protection 
Measures in Indo-China . . 235 
Mosaic, Control in W. 

Indies.253 

Mosaic, Immune Variety 205 
Quarantine Measures, 

Philippines.1046 

Sweet Pea: Diseases of Glass¬ 
house Plants.441 

Sylepta derogata (Deaf Roller): 

Investigations in Tanganyika 258 
Synchytrtum endobtottcum, see 
Wart Disease, 228, 206, 743, 1051, 

1057 


Tar : As Factor Inimical to Ve¬ 
getation .740 

Tea: 

Dendrothnps btsptnosus in 

S India.756 

Diseases, General (Mono¬ 
graph) .208 

Timber: P'rost as Cause of Un¬ 
soundness in Sal Timber m 

India.739 

Tobacco: 

Control of Diseases at 
Drame (Thrace) Institute, 

Greece.786 

Protoparce sexta var. pa- 

phus in Uruguay.215 

Quarantine Measures in 

Philippines.. 

Tomato : 

Diseases under Glass , . 441 
Diseases shown at Brit¬ 
ish Empire Exhibition . • • 1133 


























~ $9 


Phytophthora mexicana ia 

Mexico.207 

Toftfix viridana (Oak Leaf Rol¬ 
ler) : Natural Euemies Xylo- 
drepa quadripunctata and Ca- 
losoma inquisitor with Lyman- 

tria dispar in Spain.749 

Trinidad: Mycological and Ento¬ 
mological Studies at Imperial 
College of Tropical Agriculture 458 
Trioza buxtoni: On Fig Trees in 


Palestine.757 

Tulip: Diseases under Glass . . 441 
Tunisia: 

Locust Control.249 


Regulations for Sale and 
Use of Poisonous Substances 
for Destruction of Parasites . 249 


United States : 

Antinoxious Weed Dis¬ 
tricts, Organisation in Arizona 230 
Balloons for Study of 

Spread of Insects.840 

Barberry Eradication 

Laws, Wisconsin.230 

Contagious Diseases, Im- 
ix)rt Regulations, Michigan . . 230 

Control of Pests, Ver¬ 
mont .230 

Com Borer, European 
Suppression and Control in 

Maine.230 

Cotton Boll Laboratory, 

Florence S. C.270 

Schemes for Enquiry for 
Diseases and Economic il^to- 
mology.781 

Uredineae: Puccinia of Iberian 

Peninsula.741 

Uruguay: 

Epidiaspis pyricola on 

Pear. 452 

Protoparcz sexta var. pa- 
phus on Tobacco.215 


Uspulun: Value in Destruction 
of Cryptogamic Spores. . 890, 874 
Usiilago : Common on Late Sown 
Crops in Norway . . . 899, 880 
Usiilago Triad \ Modified Hot 
Water Treatment, Effect on 
Germination, Growth and 
P'ield of Wheat., .... 892, 87$ 


Vines: 

Diseases in Island of Rho¬ 
des .660, 655 

Peronospora in Italy, Gra- 
gonoci Resistant Hybrids . . 550 

Sale of Insecticides to 
Vine Growers in Germany . . T144 
See also Phylloxera, Vine 237, 
559,805,1057 


WaenttT : Carpocapsa sp. in 

France.218 

Wart Disease (Chrysophlyctis en- 
dohioHca = Synchytrium en- 
btoticum ): 

Exhibits at British Em¬ 


pire Exhibition.1133 

Import Regulations: 

In Egypt.228 

» France.1051 

j) Poland.1057 

Origin, History and Dis¬ 
tribution in Great Britain . . 206 
Protective Measures in 

Poland.743 

Weeds: 

Antionoxious Weed Dis¬ 
tricts, Organisations in Ari¬ 
zona (U. S. A.).230 

Barberry J^adication, Wi¬ 
sconsin (U. k A.).230 

Chlorate and Denatur- 
ated Salt for Destmction. . . 210 
Cuscuia, Magnetic Re¬ 
mover .1172 
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Citscuta, Report on Work 
of International Dodder Ccnn- 

mittee.1092 

Loranthm longiflorus on 
EucalypHts rostrata in India . 745 

Weed-killers: Daws in Aus¬ 
tralia ..221 

Weevil, Cotton Boll: 

Investigations in Tanga¬ 
nyika .258 

New I^aboratory in Flor¬ 
ence, S. C. (U. S. A.) . . . 270 

West Indies: Sugar Cane Mosaic 
Control.253 


Wheat: Resistance of Winter 
Varieties to ‘ ‘ Caries ’’ in 

Germany.742 

Wilt, of Sunfbwets: On]^£il- 

age.. . 916, 888 

Woolly Aphis: Schitonema la- 
nigera .1057 


XvlXimEPA QUAPBIPVNCTATA : 

Natural Rnemy of Lymantria 
dispar and Toririx viridana 
in Spam.749 
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ORIGINAL ARTICLES 


DIFFERENT TYPES OF SOIL FORMATION 
AND THE CLASSIFICATION OF THE RESULTING SOILS 


The question of soil classification and the principles on which 
it should be based are far from being new, but my decision to treat 
this subject again in the pages of a scientific journal may be justified 
by the fact that experts themselves are not unanimous in their views 
and often even misunderstand one another. 

It would seem natural to base the classification of the soils stud¬ 
ied upon their external appearance and internal properties taken 
as a whole, the essential and dominant characters and properties 
being considered in the first place. Here, however, a further quest¬ 
ion arises, which of these characters and proi)erties are to be consid¬ 
ered dominant in the case of a soil. 

Is it, for instance, a matter of importance whether the soil is 
derived from granite, diorite, or diabase ? No, for researches in the 
field have shown that under similar external conditions, all the above- 
mentioned rocks give uniform soils, while on the other hand, we 
know that under the influence of dissimilar external factors, soils 
differing profoundly from one another may be produced from the 
same type of granite. Is it a question of any moment whether one 
soil is formed on a clay subsoil, while in other cases, the subsoil is 
a clayey-sand, or a sand ? The type of the subsoil makes no differ¬ 
ence, for nature proves to us that beneath subsoils which are unlike 
in their physical composition, there occur soils similar in respect to 
other and more important properties. 

AH soil researches made in the field have taught us that the chief 
properties of soils arise in the actual process of their formation, for 

T — Agr. ing. 
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during this process, they receive an imprint that cannot be effaced 
by mineralogical, mechanical, or even chemical differences, in the 
parent rock. 

The above properties are due partly to the changes taking place 
in tlic organic substances, and partly to the disintegration of the 
minerals and the transport of the final products of both these processes 
into the successive layers of the soil. 

Re-deconiposition of the organic matter of soils is the result 
of the h^^drolysis of the proteins accompanied by oxidation, and in 
some cases, by condensation. 

The picric compounds, and many other hydrol5d:ic products of 
the proteins, are believed to play the principal part in the formation 
of humus. The humification of lignin is j)roduced at the expense of 
the phenol and quinone groups it contains. The tannic matters 
break down with the formation of tannomelanic acid and the oxy- 
quinones (i). 

I will mention only a few examples which are far from exhausting 
all the ])roducts of the humification process (2). 

It is certain that the energy employed in the decomposition of 
the organic detritus in the soil varies according to the (Hfferc‘nt ex¬ 
ternal (chiefh" climatic) conditions ; thus, the intermediate decom¬ 
position products known by the name of humus, must necessarily 
differ in the soils of zones having dissimilar climates. It is true 
that we do not yet possess the data required for distinguishing the 
humus of soils by means of its organic comj)ounds, but tliis does 
not prevent our putting forward the theory that the humus in soils 
in different climates is not of the sam(‘ character. 

The question of the decomposition of organic remains and of 
their transformation into humus is not at present sulRciently explain¬ 
ed, but if it is impossible to follow all the changes occurring in the 
various groups of organic matter, we possess on the other hand, 
fuller knowledge res])ecting the disintegration of inineTals. 

In jc)o6 ,1 showed, in the case of a series of minerals, in my treat¬ 
ise on the processes of decomposition, that the breaking down of 
the silicates and of the alumino-silicates is, in short, a progressive 
hydrolytic process. Between the mineral in its fresh condition, and 


(t) Tkcjussov, a. Matemux pour I’^tude dc Thumus du sol, Part I Processus de la 
fonnation tie raciiie humique. Petrograd, 1917. 

fi) The uoiks of the American investigators (vSchreineh, Storey and Lathrop) on the 
f'iiemital constitution of the humus of soil are of great interest. 
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the final products of its disintegration there comes a series of inter¬ 
mediate products that are often of crystalline structure. This pro¬ 
cess is best observed in the alteration of the micas ; the latter undergo 
a progressive modification until they reach kaolinite, and all the in¬ 
termediate products are clearly cry'stalline. 

My own analyses of decomposing micas have definitely shown 
the basal metal to be gradually rejilaced by hydrogen ; the micas are 
transformed into acid salts leaving as a residue kaolinite. 

Among the decomposition products of biotite, there is found in 
addition to kaolin, the (juartz resulting from the breaking up of the 
olivine groups which occurs according to V'ek.n.'Vdsky (Member of 
the Academy), in the lateral chain of the biotite and has the for¬ 
mula (KH)/(A1 1-e), vSi,0« (Mg.Fe). Si O^. 

Naturally, the final product of muscovite is kaolin (without 
quartz), hence the kaolin scales derived from muscovite can be dis¬ 
tinguished from those derived from biotite. 

The same ])rinciple governs the decomposition of the other alu- 
mino-silicates that f<jrm the salts of the group of micaceous acids 
such as the nepheline grouj), the garnets, epidotes, vesuvianile, lem- 
cite, the feldspars, sca])olite etc. 

The minerals containing at the same time alumino-silicates and 
the mica grouj), or alumina-silicates and the cliloritoid group (Tscher- 
MAKS’ .silicate), tlecompose in quite another manner. They are pyr¬ 
oxenes and am])hiboles containing alumina and forming three groups 
of isomorphic mixtupcs: the metasilicates (R” Si O^, the alumino¬ 
silicates with the mica group R* (A1 Fe). vSi, and the chloritic 
group, or T.sciikrm.\k’s silicate (R” Al, Si O,,). 

The clay which is the final jjroduct of the alteration of minerals 
differs perceptibly from kaolin, in constitution, optic properties 
and its greenish-grey colour. This clay goes bj' the name of 
anauxite. 

Previous to the formation of anauxite a whole series of inter¬ 
mediate acid salts are found. 

The final decomposition of zeoHtes is halloysite, wliich also pre¬ 
cedes acid salts. 

As regards the group of the chlorites which, according to 
Vernad.skY, are the salts of chloritic acid, the question of the 
final products of their decomposition is not yet clear; no doubt 
however, they are also transformed into clay, though we know 
nothing of the nature of the latter. The researches of Prof. Ze- 
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MIATSCHENSKY (i) on cUnoclilorite show that it is easily hydrolysed 
with the formation of acid salts, but needless to say, only the first 
products of decomposition can be obtained in the laboratory. 

The silicates that do not contain oxides of the type B, O3 are 
the salts of silicic acid, generally the ortho and meta acids. In al¬ 
tering. these form more and more acid salts (serpentine, talc, etc.), 
their final residue being a free acid, or rather its anlrydride, in the 
form of qirartz. 

vSuch is the simple scheme of the alterations taking place in the 
silicates, or alnmino-silicates, of soil. If, however, as occurs in the 
tropics, the process of deconipo.sition is very energetic, the clays 
also liecome decomj)osod. We do not at present know how the alu¬ 
minium is split off and are obliged to content ourselves with more or 
less probable hypotheses. 

In this connection, we may observe that, by the action of distil¬ 
led water, or of w'ater saturated with carbon dioxide, it has been 
found possiljle to ])roduce, in the laboratorr' not only the hyalroh’-tic 
decomposition of the alumino-silicates, in which case hydrogen re¬ 
places the metal of the base, but also the liberation of small (juanti- 
ties of alumina (2). Probably this is due to small amount of the 
silicate of aluminium being dissolved br’ the caustic alkali, or carbo¬ 
nate, which uiuier exiierimental conditions, is often left for some 
time in contaet with the mineral being analysed. 

The alx)ve data show clearly that the cltaracierislic minerals form¬ 
ing the natural com]X)nents of soils are not constant in their compo¬ 
sition : they form a group of compounds to winch Fersman (j) has 
applied the term mutable. 

Since humus is composed of a grou]) of substances that are still 
more instable and inconstant, it may certainly be asserted that the 
soil should be called the kingdom of mutable compounds. 

In analysing the decomposition processes, it must not be forgot¬ 
ten that the alteration of minerals, like the disintegration of orgaiuc 
substances, takes place with an unequal degree of intensity, being 


(1) Zfmiatschicnskv. JUiplc sur les arcjiles russc>. (Study on Russian Clays). 'L'rauaitx 
dr la Srdwn des matcna'nx ar'^ilcuv dc la Commtssum dc I'invc^itv^atian dtw jorccs produdtvfs 
naiitrtlle^ dc la Kusi>te, d VAcademic dch Sciences Pclrograd, 19^^ 

(2) Set, Mitlixk, II, in Ti>chcrmaks Mineral, u Petro^raph MttlcUuni^cn, I*arl 1 , 1H77, 
and ainoiiii tlu recent invcbUgators * Daikuhara in the Bulletin of the Imp Centr Arctic 
Station I a pan, 1914, Vol II, No. i 

(3) ld:usMAJM, A. CoinpobCb iiiutables dans I’ecorce terresire Reiucil en Vhanneur dii 
25* annivcrsaiic du travail scicntifique dc W. I. Vlrnadskv, Moscow, 1914 
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influenced by different external conditions, chiefly climatic factors, 
hence the alteration products of minerals cannot be the same in zones 
with different climates. 

Therefore, given the variety in the character of humus and in 
the substances produced by the alteration of the minerals, we might 
presuppose that several types of soil forniaiion would exist on the 
surface of the earth, and indeed, we know 5 difjerent ways in which 
soils are formed. 

It is self-evident that these types being formations of a geograph¬ 
ical chtiracter cannot be clearly marked off from one another. They 
form a series of transition soils, for whicli reason w'e ma}^ find man>’ 
varieties wathin the region of each type. 

What has already been said proves that every type possesses 
its special rate of decom))osing organic substances and of disinte¬ 
grating minerals. 

J^ach ty])e is able to retain, or to lose by elimination, any pro¬ 
duct of either process , i1 therefore results that every soil acquires 
characters and individual juoperlies, amongst others its morphology 
(colour, structure, texture etc ), for it is indisputable that the morph¬ 
ology of a soil is only one of the effects of the process of its formation. 

The types mentioned above are . 

f) the laterite type ; 

2) the ])odsol ” tyi)e : 

j) the ste]>])e soils type. 

4) the “ solonetz ” type . 

5) the type of matsh .soils with the sub-ty}K* of saline soils, 
or solontscliaks 

The following is a concise summary of each of these types 

TativKITIC Tyi»K. - The energy of the decomposition of the or¬ 
ganic matter is intense, resinous and waxy substances alone resisting 
disintegration. The soil retains little humus which, on account 
of its not being saturated wath absorbed bases, easily passes into the 
condition of mould. 

The alteration of the alumino-silicates is complete leaving as 
a residue free silicates of aluminium ; the hydrates of iron and of 
manganese and titanic acid accumulate. 

The bases (alkalis and alkaline earths), and the silica of the 
silicates are energetically leaclied. 

Podsol/' type (see Table I, fig, i). “ The decomposition of 

the organic detritus is less rapid than in the preceding case. The 
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humus accumulates in large quantities, but is not saturated with 
bases (lime especially being deficient), thus it easily passes into the 
condition of “ soilThe soils derived from humus, together 
with the hydrates of the sesquioxides of iron, manganese, and to some 
extent, those of aluminium, form the alios (*'OrtsteinThe 
'' soils oi the humus, wliich in the present case play the part of 
preservative colloids, draw down into the lower layers the muddy 
matters in suspension. Therefore the upper strata are coarser in 
texture and become rich in sihea, whereas those that are more 
deeply seated, where the muddy matter is arrested, become viscous 
and compact. 

The decomposition stops at tlie formation of acid silicates and 
alumiiio-silicales ; the clay seems to collect in minimum (juantities. 

vStkppk son, TYPE. — The decomposition of organic detritus is 
slow ; the humus accumulates, and being saturated with lime, moves 
little. Its immovability causes the arr(‘st of the nnidd> matter 
which does not filter from one layer into another. 

If the lime with Avhich the soil was saturated were washed by 
increasing moisture, the humus would become more* distributed and 
would gradually cliaiige into “ ])odsolic " soil. This process, wliicli 
has been vStudied in the tcliernosem, wlnue forest vegetation has 
encroached, is termed dc^^/cdatiini. 

The salts resulting from the processes of humificatiem and disin¬ 
tegration are not entirely washed out. The less soluble compounds 
(carbonate and sul])]iale of lime), are retained in ('onsiderable (juaiiti- 
ties in the subsoil, and sometimes even in the su])erficial layers. 

The silicates and aluniiiio-silicales undergo little alteration, only 
slightly acid salts and no clays being formed, therefore ihv. steppes 
are always rich in bases. 

‘‘ vSou)Np:tz ” TYiuc. In tliis type of soil (see Table II, fig. 2), 
the decomposition of organic remains is Jess intense tlian iu the 
steppe soils, but as its humus is saturated with sodium, the process 
takes ifiace in an alkaline medium. The presence of ions (Oil)', 
promotes the passage of the clayey matter from the superficial 
strata to the deeper-seated layers, hence the former l)ecome rich in 
quartz and silica and the latter in alumina, and in the hydrates of 
iroi] and of manganese. 

The alteration process goes on more energetically than in step¬ 
pes soil, but on account of the alkalinity of the solutions, the alumino¬ 
silicates are partially dissolved. 
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Marsh soil type. — Decomposition is hindered by the excess 
of moisture. The organic remains collect in the form of peat, that 
is to say, their carbon content becomes liigher. The lack of oxygen 
contributes to the formation of ferrous compounds, such as Fe C()3 
Fe3 (PO^)^, 8 H^O Fe S Fe SO^, and other sulphates and even 
oxalates. 

The alteration may be more energetic owing to the substances 
being continually in contact with water; further, the formation of 
clays, as well as the partial solution of the aliimino-silicates, may also 
take place. The marsh soils of Europe and of North Asia, can be 
regarded as manganese-ferruginous solontschaks Towards the 
south (in the prc-step])es), they are replaced b}^ carbonate solont¬ 
schaks and still further south, by sulphate, haloid and mixed 
'' solontschaks 

These are the princijdes upon wliich I have determined 5 types of 
soil formation ; let us now pass on to a more detailed descri})tion 
of their varieties. 

LatjvRite typp:. 

1) Eaterite soils in wliich th(^ characters of the type are very 
pronounced. 

2) The red soils of tropical regions ; in these, the type charac¬ 
ters are less distinct. 

3) The Red v'^oil'' of latitudes with a warm, but temperate, 
climate ; the type characters are still less marked 

4) Yellow soils transitional between the laterite and the pod- 
solt34)es (vSonlhern France, Centnal Japan). 

PODSOL T\^K. 

A, ■ Primitive ])odosolic soils. 

1) The brown soils of Prof, R.\j\l\nn. — These mark the first 
step in the transition from the laterite to the podsol type, and 
they occur within the limits of the latter. 

2) The forest “ podsvlic soils which are divided into “ podsol 
soils, podsolic soils, slighth^ podosolic soils, and dissimulated podsol'' 
soils (variety found in the iioithcni regions). 

The '' podsols'' have a discoloured, veiy distinct whitish la3'er 
A^. The horizon coloured by humus, A^, is often scarcely noticeable, 
but the horizon B, where the products of leacliing are arrested, is 
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dearly to be distii^tiished. The " alios ” (" Ortstein ”), is always 
present. 

In the podsolic soils, the horizon and B are less distinct, and 
the “ alios ” rarely forms. The slightly podsolic soils have no hori¬ 
zon Aj, which is usually replaced by separate bluish patches, al¬ 
though sometimes even these are absent. 

The northern dissimulated podsol soils (Russia in Asia), possess 
all the horizons of the podsolic soils, but they are not clearly marked 
off, and can therefore only be recognised with difficulty. In the 
north-east of Russia in Europe (Murmanian Coast), dwarf podsolic 
soils are formed; in these aU the horizons are distinct, but very thin. 

3) Podsolic meadow soils. — The horizon A,, is clear and 
somewhat thick; horizon A^ is always of a dirty grey colour ; the 
“ alios ” nearly always forms. Between the meadow soils and the 
tchemosem, come the transition soils known by the name of pseudo- 
tschemosem (in Western Siberia). Thus with this soil group are 
connected the mountain meadow soils amongst which are sometimes 
found soils passing into the tschemosem. 

4) Peaty podsolic soils and “ gley ” podsolic soils (i). — The 
upper layers are peaty; horizons A, and A are always distinct. Hori¬ 
zon B, is lacking in “ gley ” podsolic sods ; its place is filled by a 
“ gley ” horizon representing a deoxidised variety, that is to say, 
a soils containing protoxides of iron, and of a greenish, bluish, or 
greyish colour; it is formed by the action of the subterranean water- 
table. 

B. — Podsolic Soils of Secondary Origin. 

5) The secondary podsol represents the last stage of disinte¬ 
gration ; horizon A, and A^ have no structure, the first is grey and the 
second whitish. Horizon B is brown and rather thick, at its lower 
boundary the leached carbonates accumulate; the “ alios ” is gener¬ 
ally absent. In the clayey-sandy podsols, there occur beneath 
the humus-stained horizon, thin bands of “ alios ” that wind about 
in the ground, sometimes crossing one another (these are called 
pseudo-fibres). 

6) Clayey Soils of schistose and granular structure, these are 
less disintegrated than the preceding soils. Horizon A^ is grey and 
structureless ; horizon A^, is whitish and schistose in its upper portion ; 


(i) Cf. Dr. E. Ramann, Bodenbtldung und Bodcnetntcvlung^ pp 7475 Berlin, Verlag 
von Julius Springer, 1918. {Ed,) 
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further down, it assumes the form of hazel-nuts viz., of acute angled 
polyhedra. Horizon B, is brown and viscous, the carbonates col¬ 
lect in the underljdng stratum. 

7 ) Disintegrated light-coloured soils. — Horizon Ai is grey 
and part of it is granular; horizon is lighter in shade, and 
has a structure resembling hazel-nuts; horizon B is brown and 
compact with prismatic-structure ; the horizon beneath is rich in 
carbonates. 

Under horizons A, and A of the sandy-clays runs a system of 
narrow ramified bands of humus whicli are sometimes parallel, but 
at other times cross one another. 

8 ) Disintegrated dark coloured soils. — Horizon A^ is dark 
grey and granular throughout its entire thickness. Horizon A_, 
is lighter in colour and forms hazel-nut structures; horizon B is dark 
brown being stained by the humus; its structure is i)risniatic; the 
carbonates are accumulated at its lower limit. The sandy-clay soils 
are traversed by wdde bands of humus below horizons A, and A . 

9 ) The disintegrated tschernosems represent the first and slight 
degree of alteration , the lower parts of the horizon stained by humus 
is discoloured and takes on a hazel-nut structure. 

Podosolic soils of secondary origin have been found in the pre¬ 
steppes, as well as in the tschernosem steppes (Russia in Europe and 
Asia, Germany, Austria, Hungary and Rumania). 

Steppe vsorns Type 

A. — Tschernosem — At the present time, the following 
varieties are distinguished leached tschernosem, thick tschernosem, 
ordinary tschernosem, southern tschernosem, Azov tschernosem. 

1) Leached tschernosem. — The horizon stained by humus is 
fairly thick, it is of granular structure; the gramiles are intermixed, 
however, with much larger fragments. 

The underlying horizon is brown and free of carbonates which 
have been washed dowm to greater depths. This horizon seems to 
represent the beginning of the horizon where the leaching products 
collect in the podosolic soils. 

2 ) In the thick tschernosem, the horizon coloured by humus is 
one metre, or more, thick. The clayey varieties are distinctly gran¬ 
ular ; on passing downwards, the particles become larger, and form 
clods. Immediately beneath the upper layer, there are carbonate 
containing soils that assume the form of fine interlacing fibres re- 
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sembling those of the mycelium of a hyphomycete and hence go 
by the name of pseudomycelium. 

3) Ordinary tschernosem. — The horizon stained by humus 
attains a depth of 75-80 cm. The upper portion of the section has 
a granular structure which clianges with the depth, as in the case 
of the preceding variety. The carbonates form efflorescences, 
round patches, etc. Tiie soil is sometimes so much disturbed by 
burrowing animals, that it is impossible to distinguish the limits 
of the successive horizons in the section. f>uch soils are known as 
mole-heap (“ krotovines '’) tschernosem. 

4) Soulhern Ucheynosem. — The humus-stained horizon is 
not more than 50-55 cm. thick ; the upper portion is frequently struc¬ 
tureless, though sometimes it is laminated ; this horizon takes on 
a granular facies as it passes downwards, and clods arc formed at 
the bottom. The carbonates occur in the form of round patches 

bieloglaskaAt a lower depth (r.5-2 m.), a horizon rich in 
g>'psum occurs. 

5) The . 1 "A)v tschci nosem (both here and in the steppes of the 
Northern Caucasus), is characterised by the great thickness (up to 
150 cm.) of the horizon coloured by humus. This horizon is grey 
and possesses no special structure ; the carbonates appear almost 
at the surface and form an efflorescence comix)sed of line ilbroiis 
ciystals that resemble cot ton-wool. 

The regurs ” of India seem also to l)elong to a variety of 
tschernosem (Regur, Regarda, Cotton Soil). 

B. - Cni:STNDT soins. 

0) Dayk chestnut soils. - The upper layer is of the colour 
of ripe chestnuts, which has gained for these soils their name of 
DoKOUTSCHAJvr; it has no detinite structure. Its depth ranges 
from 55-O0 cm. The first 5 cm. are schistose and lighter in colour 
than the rest of the soil. When dry, this soil breaks up into large 
prismatic clods. Below the humus-stained horizon, lie strata rich 
in carbonates and gypsum (Russia in Europe and in Asia, Hungary 
and Rumania). 

7) The light (hestnut soils are not as dark in colour as the soils 
just mentioned, and the upper layer is thinner. Their other morph¬ 
ological characters resembles those of the dark chestnut soils. 

C. — Brownish soils : Two varieties of these may be distin¬ 
guished as dark brown soils and lights brown soils. As a whole, they 
are lighter than the chestnut soils. It is difficult in the case of the 
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light coloured variety to determine the junction of the humus 
stained horizon and the sub-jacent layer, but as a rule, the horizon 
coloured by humus is not so thick as in the case of the chestnut 
soils. The horizons of the carbonates and of the gypsum are always 
visible. These soils are formed in the vSoutli of the Government of 
Astrakan, in the Kirgis steppes and in north Turkestan. 

/>. — lyiGiiT-GRKY SOII.S Containing carbonates right down 
from the surface and showing at a certain depth traces of the work 
of insects, worms, and sometimes of larger animals (ser])ents, tor¬ 
toises). These soils occur in the south of Turkestan. 

E. — Rkd vSoit.s of tot: dicsicrt stkppes of the sub-tropical 
latitudes. These soils are found in the arid regions of north Africa, 
Kalahari, Mexico, Brazil, and Central Australia. 

vSoLONKTZ TYPE. 

1) The ^oloneiz’' soils have generally the following facies* 
the ui)per huer is loose and often structureless; sometimes it is di¬ 
vided into two parts* Aj, the darker, and A whitish Horizon B 
is dark and compact, it forms maSvSes with rounded tops, or prisms 
sometimes it lakes the shajx^ of ])olyhedra, or of irregular, formless 
clods. The leaching of the sui)erlicial layers is effected under the 
inilueiice of the sodium (Na CO^) that is produced after the humus 
is satuialed by the solutions of Na Cl and of Na SO^ (i). 

The solonolz ” may be derived from solontschaks ” rich in 
sodium after tlie latter have been leached out (2), or they may be 
produced as a lesult of the leaching of the sodium salts that have 
found their way to the surface. 

As a general rule, solonetz soils do not ai)pear until after the 
tschernosem zone, but in the province of Yakutsk, tlie}" are even 
met with within the limits of the podosolic soils. 

2) Soils loheve the solonetz'* type is feebly represented, — The 
difference in colour and compactness between the horizon A and B 
is clearly distinguishable, but horizon B has no well-delined struc¬ 
ture. These soils result from a decline in the processes to which 
are due the formation of the “ solonetz 

vSoils of the ** solonetz type are zonal within the limits of the 

(1) (iTToioiT/ C 111 journal dt V i^rou t.\ptum Vol XIII, Part 1912, p 40S. 

(2) WiLFN'^KY I) E*>sai tl’ai)plJcatKm Uc la iiK'tliock ucot^iapliujiic a la nue^tion <le la 
formation dcs “ solcmclz ” Hull. dt la Stat d*expi.r Ut la tts^ion dt baratof, \ ol III, Part i, 
ig2i. 
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central portion of the desert-steppes with moderate climate (and 
of the zone of the chestnut soils, as well as north of the area occupied 
by the brown soils). 

Marsh type op soils. 

A. Marsh soils properly so-called. 

1) Fresh-water marsh soils. 

a) peaty soils ; 

h) clayey soils. 

2) Soils of sea-marshes (swamps, coast soils covered with 
mangroves). 

B. -- “ SOLONTSCHAKS ”. 

i) Sohmtschaks containing carbonates. 

2) Solontschaks containing sulphates of which the variety 
known as solontschak houffis has been the most studied. The super¬ 
ficial layer of these soils is dry and loose, it crumbles easih' under 
the spade. It contains a large number of crystals of gypsum and 
of glauberite which in cr\'stallising out removed a considerable 
amount of water from the soil. 

3) The cliloride “ solontschaks, ” of which the most import¬ 
ant contain calcium chloride, are black and always damp. 

4) The mixed “ solontschaks ” contain at the same time sul¬ 
phate, chlorides and carbonates. 

* 

* ♦ 

The above are the chief subdivisions of the classification I have 
established. Naturally, in each type and in its varieties, are to be 
found soils of dillerent mechanical composition: clays, clay-sands, 
sandy-clays and sands. We know of soils derived from various kinds 
of rocks, for each type can be formed on any mineral substratum. 
Thus, we are acquainted wnth podosolic sods resting on clay, clay- 
sand, and sandy-clay subsoils, on granites, clay-schists, diabases, etc.; 
while tschernosems are formed on loess, Jurassic clays, granites, ba¬ 
saltic lava, etc. 

By this enumeration, I wish once again to insist upon the fact 
that the parent-rock has only a secondary influence upon the pro¬ 
cess of soil formation which depends in the first instance upon ex¬ 
ternal factors, chmatic conditions being the most important. 

Prof. C. D. Glinka, 

Rector of the Agricultural Institute 
of Petrograd, Russia, 



PHENOLOGY AND THE POSSIBILITIES 
OF ITS APPLICATION TO AGRICULTURE 


Upon phenology, as an auxiliary of botany and of agriculture, 
devolves the task of determining aU the connections existing be¬ 
tween the course of the various phases of development that succeed 
one another according to fixed laws (during a single year in the case 
of annual plants, and during several years, in that of jierennials), 
and of the correlations between plants, on the one hand, and the 
combined external factors of climate and soil on the other. 

In order to arrive at a better understanding of the vital quest¬ 
ion with a view to enabling phenology to attain a far-reaching ap¬ 
plication to agrictilture, it must always be borne in mind that this 
ancillary science, from its very nature, is concerned wath two sets 
(.)f factors : a) the plant, a living fuganism possessing inherited ten¬ 
dencies which form, so to speak, a large frame-work within which 
development must take [>lace along certain definite lines : b) the 
forces of environment that operate either singly, or combined, ac¬ 
cording to their strength, and sequence in time, but always in cer¬ 
tain directions and within clearly defined limits. 

The functions of the plant, both sci)aratciy and taken in con¬ 
junction, have at their dispo.sal during this compulsoiy’ course of 
development, a certain range of potential variation wiiich leaves 
them free to overstep the narrow limits imposed b}' inheritance 
and to attain, under the influence of environmental factors, a de- 
tennined condition. Consecpieutly, there exists in each plant a bal¬ 
ance betw'een iiflieritcd tendencies and the external forces surround¬ 
ing it. Individuals of a like species have the same scope of adjust¬ 
ment, for their course of development is similar, esjiecially when 
the representatives of the species grow within their natural range 
of distribution and the adjustment is effected, as in the case of wild 
plants, without any human intervention. It is just the attain¬ 
ment of this state of equilibrium that has enabled ivild plants to 
hold their own against all competitors in certain natural habitats. 
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In other words, the spread of wild species to-day is due to the exist¬ 
ence of a balance between these internal and external factors. 

In the case of wild plants growing within their natural area 
of distribution, phenology has so far succeeded in establishing a 
connection between localities and similar phases in the development 
of a species and has inferred from this connection that the final 
result of the gradual and definite pressure of the environmental 
forces will be to produce the same, or a similar, physiological effect 
upon the germ plasm of plants of the same species and upon their 
capacity to maintain the above-mentioned state of equilibrium. 
The special physiological importance of these changes from the 
})oint of view of their application to practical agriculture will be 
dealt with in the following paragrai)hs and as an introduction, a brief 
survey rvill now be given of the present position of phenolog>' in order 
to make clear the role of tliis valuable auxiliary of agriculture. 

If the history of jrhenology during the last 50 years (ap])roxi- 
mately from 1S70) is reviewed and the lines are kept in mind upon 
which it has developed and extended, first in connection with its 
parent science, botany, and later with the cultivation of agricultural 
plants, very interesting observations can be made. 

Botanical ])henolog)’’ has chiefly confined itself to the study 
of wild plants, and has determined the isophanes for tlx; germina¬ 
tion and maturity of a large number of easily recognised plant 
species throughout the whole of Northern, isouthern and Central 
Europe. These investigations also included researches regarding 
the intervals between the germination and maturity of a number 
of wild plants and of some cultivated plants, sj)ring in Central Euroi)e 
being considered as a phenological season and tlivided into several 
stages. In this way, phases on which to base a sy.stem of jihyto- 
phenology were studied and the data thus obtained rverc employed 
for making phenological maps. An exhaustive study was made 
of the relation of these seasons to warmth, of the thennal growth 
constants and their physiological significance, while numerous ])heno- 
logical data referring to single species of plant were collected. 
Active relations with the borderland of Meteorology were maintain¬ 
ed, for in several countries, phenology is chiefly regarded from the 
meteorological standpoint. These investigations sometimes extend¬ 
ed to a certain degree to cultivated plants, rye as a species and even 
special stages of fruit and vine cultivation being studied pheno- 
logically. 
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On the other hand, a large amount of material relating to the 
cultivation of agricultural plants had already accumulated, parti- 
ailarly since the eighties of the past century. These data had 
been obtained from the observation of the various stages in the 
development of different varieties of cultivated plants and espe¬ 
cially from plant-breeding and comparative cultural experiments 
with the varieties thus })roduced. 

Unfortunately, the work was extended over too wide a field, 
and the method adopted had the further defect that whereas cer¬ 
tain stages of growth which possessed a ixarticnilar importance for 
the special pnr])ose were exhaustively studied, the whole life-cycle 
characteristic of the different varieties was not taken into account 
in order to estimale the value of the variety from the jihysiological 
data obtained. The first comprehensive works jmblished in Ger- 
jnan on the subject of cereal cultivation are Schmidt’s “ I'ber den 
Kntwicklnngsverlauf bei ('retreide ” (The Course of Development 
in Cereals), and Schneider’s " T^ber den Rnl\ncklung&rh3rtmus bei 
den I'ruchtstanden von Getreide ” (l)evelo])mental Rh>'thm in the 
Fertile Culms of Cereals) and these show that the developmental 
side of the cultivation of agricultural crops has been the object of 
little thorough investigation and reveal a noticeable hiatas in the 
study of vaiiation. 

During the last century', less interest was taken in phenology’ 
generally than is deserved by the imj^rtance of the subject. This 
neglected is to be attributed on the one hand to the fact that nen 
points of view were lacking, while the range of the old ones was i)tac- 
tically exhausted, although on the other hand, the conviction for¬ 
ces itself u])ou us that phenologc' vias not accorded its due i)osi- 
tion among the kindred branches of botanj* and in the study of 
agricultuial crop-growing, seeing its im])ortance to the correct un¬ 
derstanding of the physiological functions gf)veniing the develop¬ 
ment of cultivated plants. 

The chief aim of agriculture in recent years has been to estab¬ 
lish the j)rinciples of physiological plant cultivation upon the bas¬ 
is of breeding and the laws of heredity. It is only lately since 
the study of variation has become the object of special attention, 
and it has been realised that the course of dev'elopment peculiar 
to the individual varieties is of supreme importance as forming a 
scientific basis for the differences observed that phenology has re¬ 
ceived more attention. 



t6 


WERNECK 


Thus, within the ranks of agriculture itself, an ancillary science 
is arising, but so far no conscious application of its principle has 
been made, although they are identical with the well-established 
principles whose adoption has already met with conspicuous success 
in the case of botanical phenology which may be regarded as the 
parent of agricultural phenology. 

We now find ourselves confronted with the interesting quest¬ 
ion, how is it that botanical phenology in the course of its natural 
development has not succeeded in building up for the benefit of 
agriculture a similar auxiliary science working on the same lines, 
but on a broader basis ? 

The chief reason of this discrepancy is the different manner 
in which botany and agricultxire have dealt with the same material. 

Botany hitherto has studied species of wild plants growing in 
their natural area of distribution and treated their stages of develop¬ 
ment mainly from the systematic and nioq)hological standpoints. 

Agriculture, on the other hand, has not occupied itself with 
species as a whole, nor even with sub-species, but has confined its 
attention to the races and varieties of the different crop plants, since 
successful issues from the agricultural point of view depend u])on 
special performance in the field, that is to say, upon physiological 
and histological characteristics. 

Therefore, the principles of botanical phenology when applied 
to agriculture failed in producing the expected and desired results, 
for the species is too rough a material to reveal the delicate shades 
of difference required by the agriculturist from his races and varie¬ 
ties. This is proved by the fact that tliis branch of phenolog>' has 
actually been used in agriculture in just those cases where it was 
necessary' to study the stages of development of varieties, which 
often happens in the cultivation of fnnt-trees and vines. 

This ought long ago to have shown that i)henology as applied 
to agricultural crops can only be assured of a future if it does not 
confine itself to the study of species, but takes the race as the 
lowest unit for investigation and the starting point of all researches. 
But here again the separate stages of growth must not be considered 
apart from the life-cycle of the race as a whole, but the whole life- 
period extending over several years and compared with that of many 
other races must be taken into account in order for any just estimate 
to be possible. That the origin of the race is of great importance 
in sudi investigations is well-known to all students of the subject 
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The chief points in which the tw'o branches of the science of 
phenology differ from one another and the elenients on which they 
are based may be summarised as follows : 

a) Botanical ])herjology deals with species of wild plants 
growing in their natural area of distribution (without any human 
interference). 

b) Agricultural ]dienology takes as its lowest unit the race 
or variety of cultivated plants in their area of agricultural distri¬ 
bution. 

Tile latter differs from the natural area inasmuch as it chiefly 
dei)etids ujKm the economic needs of manldnd (being altered to 
suit their re(iuirements) and it usually includes only those j>ortions 
of the natural area of distribution that occu])y the central and most 
fiivourable zone of agricultural production (cultivation zone). The 
lower zone is not included, for on accouni of cheir })oor agricultural 
performance tlurc , the races in <piestion are no longer cultivated in 
tliat zone. 

If w(‘ examine, on the one hand, the effect vSo far exercised by 
botanical jdienology u]>on agriculture and, on the other hand, the 
lawsuits obtained by agricultural jdienology working independently, 
but in the same direction, and wdth the s]>ecial method necessary 
for building uj) a system suited to its owui requirements, we must 
conies^ tiial both branciies of the science have ])aid too little heed 
to the pai'iillel efforts of the other, and neither has recognised clearly 
the different basis upon wliich agricultural ])lienolog>^ must be de¬ 
veloped, if it is to be used and ay)])lied in the field of the study of 
variety to the fullest i‘Xtent. 

ft would hv most mlwintageoiis for agricultural phenology’ 
to adoyn fiom the old branch of botanical ])hetiolog\’ any methods 
suitable to its j)ur])ose, provided due attention were paid to those 
details which both branches feel to be of fundamental impor¬ 
tance. 

The following ]>aragrai)hs contain a brief account of the field 
of activity of agricultural ])henolog>’, describe the lines of its de¬ 
velopment, and give a gliiiqise of tlie op])ortunities awaiiting this 
method of researcli in the domains of agriculture and more espe¬ 
cially in the study of variation. Agricultural ])henology is only 
a s])ecial method of applying botanical phenolog3q distinguished 
by the importance given to physiology. 

In his hitherto unpublished w'ork, Der vSortenbau auf pflan- 

2 — tn>;L 
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zengeographischer Grundlage”, the author has sought to show the 
elements ou which must be based a scientific study of variation 
in the case of cereals first, and afterwards in that of all other cul¬ 
tivated plants. According to his view, there exist even amongst 
the varieties of our cultivated plants, xerophytic and hygrophjrtic 
t3^s, as is shown by their anatomical structure with which are 
correlated certain physiological differences. These two types of plants 
grow in special areas clearly delimited by the ])lant-geographer, 
and even in the case of varieties the agricultural area of dis¬ 
tribution is closely connected with the natural one and is divided 
into zones differentiated by the better or worse growth of the cro])s. 
These facts, together with a well-worked out variety-phenology, 
would supply the data necessary for estimating and determining the 
agricultural and physiological value of the varieties. 

Now let us consider the real signification of agricultural pheno¬ 
logy in the above connection • 

It is well-known, that the course of development in a growth 
period varies in different variations according to the i)lant’s geograph¬ 
ical origin. Thus Schmidt, in his treatise which we previou-sly 
mentioned is able to distinguish 6 important periods in the case 
of winter wheat, and 4 in that of summer wheal. The different 
cultivated plants change their development periods according to 
their needs. Therefore in order to make a final estimate of the 
value of different varieties, it is of paramount inii)ortance to study 
the rate at which one period passes over tc; another and the longer 
duration of certain parts of a period, since upon these physiological 
characters depends the superiority of one variety over another 
in certain districts. This specific difference in growth, as show'n 
by the unequal time occupied by the variotis stages, is termed by 
Schindler (“ Handbuch des Getreidesbaus, ” Seile .2q) the “ sj)ecial 
development rhythm He attributes to certain varieties the 
power of passing rapidly out of special, w'eak conditions w'hich, un¬ 
der the existing circumstances, w'ould militate against, or even 
prevent, their ultimate success as agricultural crops. This pro¬ 
perty renders these varieties immune to certain diseases and en¬ 
ables them to smother certain formidable weed enemies by rapid 
growth at the right season. (Hiessling), Further, this power 
of lengthening certain stages is often the real secret of the capacity 
possessed by these varieties of turning to account slight variations 
in the environmental factors, or soil conditions that is denied by 
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their inherited constitution to other varieties. The latter, impelled 
by internal causes to pass rapidly from one period to another, 
thereby forfeit the great advantage of being able to benefit by the 
propitious moments of development and are incapable of the slight 
physiological modifications that the agriculturist needs and accord¬ 
ing to which he estimates the value of the variety. 

The great value of old, long-established native varieties, wheth¬ 
er they have originated in the country, or are derived from the 
earliest cultivated types, lies in the fact that only they are able 
through their fixed characters, that have become stable by grow¬ 
ing for a long time in the same place, to profit by the vicissitudes 
of the prevailing climate. The development rhythm peculiar to 
the variety has the capacity of adjusting itself to the hypogenic 
growth-rhythm and further, often also to the climate-rhythm of 
the district. The better the development-rhythm of an imported 
variety can adapt itself to the growth-rhythm and climate-rhjthm 
of its new home, the greater is the agricultural success of the plant 
assured. (Compare also .Sciiakfetter in " Der Osterreichischen 
Jlotanischen Zeit.schrift ”, 1922, Parts 7-9). 

Any deviation on the })art of a foreign variety from the devel¬ 
opment-rhythm of the native variety show's that the growth and 
climate-rhythms of its country of origin were different from those 
obtaining in its new home. Agricultural phenology can thus be 
used to determine the country of origin of varieties, just as Schar- 
FKTTER has em])loyed botanical phenology in tracing the origin 
of wild jrlants. 

Agricultural phenology has also another important task in 
estimating the value of \'arieties by means of com]iarative cultural 
experiments. Within the natural and the agricultural areas of 
distribution of varieties which are clearly distinguishable owing to 
their belonging to a xerophytic or hygrophytic group and by' the 
]>resence of certain correlations peculiar to the ty9)e, there occur 
in an area where the climate is changeable, differences in the de¬ 
velopment-rhythm that can serv'e as a basis upon w'hich the different 
grades of the agricultural perfonnance of the variety can be still 
further subdivided according to the zone in which the variety grows. 
The given variety will pass from the optimum zone of production 
first to an intermediate zone, and finally to the limit of profitable 
cultivation. 

When the range of potential variation does not allow the inherited 
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tendencies and fixed course of the functions to adjust themselves 
to the pressure of the forces of environment, the agricultural perform¬ 
ance of the variety will suffer in proportion as the latter is forced 
back to the lowest limits of this range, so that finally the variety 
sinks imder the weight of unfavourable circumstances and is aban¬ 
doned. 

According to Druije it would also seem to be possible to sub¬ 
divide the growth regions of wild plants better than it has hitherto 
been done by observing the shght differences in the development- 
rhythm of the different cultivated varieties and the manner it can 
be turned to account in agriculture, and by instituting a physiolo¬ 
gical com])arison between the cultivated and the wdld varieties. 
In bis opinion, the North-Atlantic vegetation region could easily 
be subdivided by this means, as could also the moimtain forest 
region of Central and Southern Germany and of Central France; 
this new method could also be applied - with special advantage 
from the agricultural standpoint - to the frccpicntly over-lapping 
regions of vegetation in Switzerland and North Italy. 

Space, how’^ever, unfortunately jirevents our describing at length 
any special methods of work, or their i)ractical application lo agri¬ 
culture. The attempt has been made merely to show the funda¬ 
mental difference in the botanical and the agricultural jxnnts of 
view, and to point out the course that agriculture must follow in 
the future in order to attain greater succe.ss from the a})plication 
of phenologjr 

If w'o survey the province of phenology in agricultuie, it is 
clear from what has already been said that it is the race, or variety, 
that must be taken as the lowest unit for ])ractical work. Upon 
it alone depends agricultural success. Phenology has an important 
rdle as the science destined to play an auxihar}’ jjart in founding a 
scientific knowledge of variety. 

Its task is to help to determine, from specific differences in 
growth and other characters, whether certain varieties of cereals, 
fruit-trees, vines, vegetables and forage plants are suited for cul¬ 
tivation in given districts. 

The more widely and generally artifichilly-bred varieties are 
cultivated in districts where the growth-rhythm and the develop¬ 
ment-rhythm are different from those found in the i)lants country 
of origin, the more indispensable becomes the knowledge of agricul- 
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tural phenology if it is desired to obtain any special performance 
on the part of the variety, and especially if the object is to produce 
heavy crops under determined climatic conditions. 

We may look forward to the i)ossibility of this aim being real¬ 
ised by means of the growing intercommunication between State 
and State. 

H. L. W i: R N K c K , 

Vienna. 



THE SUBDIVISION OF INDIVIDUALS 
IN GENETIC RESEARCH (i) 


The subdivision of indivdduals has always been strongly recom¬ 
mended and is now more, or less, widely and successfully practised 
with the object of improving the quality of the seed that can be 
obtained from a given specimen ; further, it may also be of valuable 
assistance in the stud}’ of questions of heredity upon which even 
today the genetists do not agree. It also affords a good means 
of determining to what extent an individual is capable of being affect¬ 
ed by, and of reacting upon, distant environmental factors and thus 
renders possible the estimation of the importance and effect of these 
external conditions. 

It is now time to ask how it happens that a method wliich has 
been adopted with signal success in the past by certain investigators 
in special isolated cases (for instance by C. Bonnier in his work 
on Taraxactitn officinale), has not been employed as the usual means 
of dealing with much more complicated problems. 

Certainly, it is not always sufficient to give a proof in any given 
case ; frequently a counterproof is also required, and since this coun¬ 
terproof to be of any real value must be obtained by an experi¬ 
ment on the same individual used for the first test, it can well be 
understood that the previous division of the individuals is an assist¬ 
ance to the investigator in his delicate task and provides him with 
the means of controlling the data obtained. 

We have had recourse to this method especially in the study 
of problems connected with the auto-sterility of types and the de¬ 
bility caused by inbreeding, but the cases in which it can be adopt¬ 
ed advantageously are without limit. 

Comment will be confined to a few of the most typical cases. 

Autosterility. — This is one of the subjects most under 
discussion, not only on account of its importance, but also because 
of the extreme delicacy of the investigations entailed. 

(i) The term '*individual** is taken in its most ordinary sense and not in a literal 
or etymolo^’cal st use 
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We shall only consider the question of Beta vulgaris which was 
regarded by Ch. Darwin as being one of the many self-fertile siiecies 
(see bibliography, 1876, p. 367) but which H. B. Shaw (1916) 
and E. Jensen (1922) declare to be almost self-sterile, although 
J. DE ViEMORiN (1923) holds Daiwin’s opinion and regards this 
plant as self-fertile to a certain extent, if not to a high degree. Our 
conclusions are in accordance with those of J. db Viemorin. 

The dissimilar and almost opposite behaviour of the type as 
shown by the results recorded by the several investigators might 
perhaps be natural^ explained as the different and distinct response 
to different conditions of habitat. This hypothesis was actuallj' 
brought forward by Ch. Darwin as early as 1876 ( 1 . c. pp. 331- 
335), and subsequently maintained by A. B. Stout (1922 and 1923), 
as \^ell as b}’ other authors. There is also a further question viz., 
to what extent are self-sterility and self-fertility respectively con¬ 
nected with individual factors ? That such a connection exists 
in certain species has been clearly demonstrated by A. B. Stout 
{1917 and 1918) in the case of Cichvrium Iniybus, and by B. Kajanus 
(iQi/) and J. i)K ViEMOKiN ( 1 . c. pp. 81-82), in that of the beet. 

It would, however, be interesting and most advisable to make 
further researches in ecologically distinct districts using the same 
material and method ; possibly biotypes of recessive character could 
be employed, and the method of subdividing individuals adopted. 

Debit.ity cax’sed by direct itjrtilisation. — Another quest¬ 
ion no less important than the above, especially from the practical 
staud])oint, is the weakening, or loss of vigour, induced by self-fer- 
tilisation. It is well-known that the hypotheses put forward to 
explain the signs of debility due to inbreeding which make their 
appearance at once in the first generation, are not accepted by all 
genetists. We should do well to recall to mind the acute critical 
remark of E. Baur respecting the decreased vigour in all the direct 
progeny of a self-pollinated maize plant. Why among the descend¬ 
ants of an entirely hybrid plant, viz., one belonging to a species 
normally cross-fertilised, should we not find homozygous and also 
heterozygous individuals, and in this case why should debility, 
or degeneration, suddenly appear in all the offspring of the self- 
pollinated parent? (i). 


(i) In the 1910 edition, the author makes substantially the same remark although 
in other words (1919, p. 331) 
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We are of opinion that much light could be thrown on this 
difficult ([uestion by means of a series of researches in which each 
case is supported by a counterproof. 

Various probuems. - By this means, it would be possible 
amongst other things, to better explain the phenomena of adaptation, 
acclimatisation and the so-called change of seedlings and to determine 
the extent of the degeneration produced in fixed hybrids as a result 
of change in environment. In addition, it would be possible to set 
and solve more (ptickh^ problems of crossing and of all other kinds 
where the results are easily altered or, falsified, by individual factors, 
for in such cases, it is indispensable to obtain from a given individual 
in the shortest time, seeds to be sown at the same date in places dif¬ 
fering in environmental conditions, or else to divide the individual, 
in order to grow the fragments in totfilly distinct habitats. 

TKCHNiyUE EMPLOYED IN SUBDIVII)IN(i PLANTS AND THE MP:ANS 
OF CARRYING Ol'T THE EXPERIMENTS. — Of the various coinuionly- 
grown species of plant, wheat, barley and rye are well-kown to lend 
themselves most easily to subdmsion owing to their free tillering. 
We usually obtain our material b>' sowing the cereals in the summer 
and by this means, obtain seeds harvested the same year and htaice 
incapable of germinating at 25^-30^ C. The temperature of the seed¬ 
bed is artificially lowered to i2^’-i5f* C, which pennits of a large per¬ 
centage of the seeds germinating on the fourth or fifth day (obser¬ 
vations made by G. Harrington in igiQ and by us in ig2o). 

Early in October, the first subdivision can already be made, 
while in the spring, each fragment can be divided again. In this 
way, as many as 30 tufts can easily be obtained from the one seed. 
These fragments are some of them potted (for taking to a distance), 
while the others are planted out; eight to ten tufts are more than 
sufficient for most of our experiments. 

There is an exhaustive literature dealing with the subdivision of 
the sugar-beet which is an equally easy operation. For the special pur¬ 
poses of our investigations (leaving out of account the seleci:ion ques¬ 
tion properly so-called) 6-8 fragments are enough (see Table III, fig i). 
The same may be said in the case of chicory (see Table IV, fig. 4) (i). 

More elaborate technique and special care are required in the 
case of carrots (see Table IV, fig. 3), mangels (see Table III, fig. 2) 
and garden beets. If the plants are subdivided young, it is always 

(i) Under the conditions found in the Bassa V^alle Padana, Ihe operation of subdi- 
vidjon (and other so-cahed asexual methcxls of propagation) arc very difficult in the case 
of beet plants at the beginning of the second year of theii growth cycle. 
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possible to obtain at least four fragments which grow so well that 
they almost invariable assume the morphological character of the type. 

If maize is subdivided at the right time, certainly two vigorous 
lateral shoots can be cut off from the main stem ; these can be planted 
either in pots, or in the open (see Table V). Since most frequently 
the side shoots (or suckers) of maize bear normal ears, it is well 
to start with numerous plants and choose those best suited to the 
special purposes. 

As regards material upon wliich our work was based, we have 
recentl}^ published a paj)er (1923) giving some observations made in 
IQ22 on ly-e (Secale cereale 1 ^.). With the object of obtaining some 
idea of the possible limits of self>fertilisation in the species under 
the conditions prevailing in the Lower Paduan Valley, w^e decided 
to use as an indicator a rye which had been kindh' sent to us by 
H. Heribp:rt Nilsson (1917). This seed was sown in the summer 
of 1921, and as a result of re])eated subdivision, had at our dis- 
})<)sal in the spring a large number of tufts from several individuals 
which permitted of the most varied combinations, v^upposing we 
have three individuals A, B, C, it is possible to grou]) together, for 
separate fertilisation, tufts of A, of B by B, C by C, A by B, A by C, 
B by C, and if the number of individuals were larger, it would be 
possible to form combinations in series, or in a chain. If the fragments 
are planted out in different i)lots in enclosed gardens, and cultivated 
dilTerentl3L it is clearly seen on examination after the^" are harvested 
that: I) according to the district, or the season, the type is almost 
self-sterile, ears almost without grain in combinations of stools from 
the same individual , 2) in no individual examined w’^as there any 
conspicuous tendenc}" to self-fertility. 

By adopting the method we .suggest it is therefore not only pos¬ 
sible in each given case to conclude the research without an\* uncer¬ 
tainties and doubts (.such as frequently assailed the investigator in the 
field of genetics when the experiment had the inherent defect of the 
lack of a control test), but it is often feasible to face and solve problems 
with a relatively small number of individuals. In this manner, 
reliable and certain results can be obtained with the least expenditure. 
With due precautions, students of the problems of heredity could 
also exchange their material and thus we should be able to throw’ 
light upon the still inexplicable sides of ecological conqilex. 

O. Munerati, 

Director of the Experiment Station 
for the Culitvaiion of Beetroots at Rovtgo, 
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COTTON IN COLOMBIA 


The geographical position of Colombia makes the country an 
ideal export and distributing centre of raw materials and manufac¬ 
tured products. Furthermore, its wonderful topography gives the 
country the advantage of successfully growing all varieties of pro¬ 
ducts. Cotton cultivation is one of the most promising industries 
of Colombia, and its development may be of great importance to 
the textile industry of the world. The country possesses immense 
territories suitable for its cultivation but very little effort has been 
made to exploit this source of riches. 

The establishment of a few weaving factories has given some 
importance to the industry lately, but, as the consumption of these 
fartorics is limited, the cultivation of cotton has not received the 
impulse it deserves. Coffee being the principal industry, every plant¬ 
er gives his attention to the cultivation of tliis plant and consequently 
the development of other agricultural crops is very slow. 

The countrv' offers excellent prospects for cotton, and foreign 
capitalists will find a good investment for their money in this industry' 
particularly now, when there is such a shortage of cotton throughout 
the world. Until to-day cotton in Colombia has been grown only 
by small planters, on a very reduced scale. No capital at all has 
been invested for cotton cultivation purposes. Labour is cheap 
in the country and large tracts of Government land are available; 
the average wage is i peso per day. 

ZoKBS. — Colombia has an area of 462,000 square miles and 
possesses a temperature varying from 2o"F. in the Andes to ioo'’F. 
at the Coast. Generally cotton grows in regions where the temper¬ 
ature is above 77°F., in some places as a native plant and in others 
under primitive cultivation. 

The first zone for cotton cultivation is on the Atlantic Coast, 
where it has been given special attention. The lands beyond the 
rivers Magdalena, Sinu and San Jorge offer the most suitable con¬ 
ditions for the development of the plant. 
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The temperature for a considerable distance inland varies between 
90® and loo^^F. during the whole of the year. The rainfall is fairly 
regtilar and seasonal, and records are available for the last 17 
years. The soil, in all respects, is suitable for cotton growing and 
large tracts of land capable of cultivation are available. Labour 
is cheap and facilities for transport along the Madgalena and tributary 
rivers are constantly improving, and therefore, transport problems 
offer no difficulties in this part of the country. 

Seventy five per cent, of Colombia's cotton is grown on the 
Atlantic Coast. The whole of this district including the Departments 
of Atlantico, Magdalena and a portion of Bolivar, hes between the 
ninth and tenth degrees North Latitude, and both for soil and 
climatic conditions is admirabty suited for the cultivation of long 
staple cotton. 

The second zone is on the Atlantic Coast and lies on the Ctoajira, 
where is produced the best type of cotton, both for staple and grade, 
the bolls being delivered to the ginner absolutely free from trash, 
ginning well and supplying a more regular staple. 

Third zone, - The third zone for future cotton cultivation in¬ 
cludes the lands between Puerto Berrio and Neiva, along the Mag¬ 
dalena Valley, where cotton is grown at present on a very reduced 
scale. This tract of country includes the Departments of Antioqtiia, 
Santander, Tolirna, Huila, and a portion of Boyaca and Cundina- 
marca. In this part the temperature of 70 to 90 degrees is 
about the same throughout the year, with little variation, and the 
rainfall is favorable. All the cotton from this territory has the same 
characteristics and varies but slightly, due to the natural conditions, 
and such growth is characteristic of Colombian cotton. The kind 
of cotton called Antioquian is said to be well grown and picked, 
but the staple is harsher and not quite so regular as that from other 
sources. 

Fourth zone, — The fourth zone covers Santander, Boyaca and 
Cundinamarca Departments, where cotton grows already in several 
districts, especially along the Suarez, Chicaniocha, Upia, Legupa and 
other rivers. The East Llanos or plains (Casanare and vSan Martin), 
6ffer also suitable areas, where one of the best types of indigenous 
cotton is found. A sample of this cotton was sent to the Imperial 
Institute and the analysis results were quite satisfactory, as explain¬ 
ed later on. 

The fifth zone occurs along the Cauca and Patia valleys and in 
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other districts of the Valle, Cauca and Marino Departments on the 
Pacific Coast. The Cauca Valley offers ver>^ attractive conditions 
and should prove a remunerative investment in such parts of the 
Valley where the soil is well drained and free from floods. 

Characteristics of Colombian cotton. ~ The plant is peren¬ 
nial and will grow for an indefinite number of years, subject to dis¬ 
eases and old age. This is attributable to two causes, its natural 
characteristics and to the absence of frost in the countr3\ In the 
first year of its growth the plant is similar to the American variety 
in respect to its main stein and branches and attains a height of about 
four or five feet. If left to nature the leaves fall annually, due to 
the dryness of the season ; the branches remain and sprout again 
in the following rainy season. In succeeding years the plant forms 
a dense bush, increasing in height and in girth, but never forming 
a tree in so far as the main .stem does not materially thicken an¬ 
nually, the height nia>' reach fifteen feet and the bush attains a diam¬ 
eter of two to three yards. Under cultivation the plant is cut 
down after the picking season to within nine or twelve inches of the 
ground, and although during succeeding years the bush will increase 
in height and in girtli, these will seldom exceed ten feet and four feet 
re.spectively. 

Almost every sample of Colombian cotton will contain a small 
percentage of cotton of a chocolate brown shade. In ginned samples 
the tinge is lost in the greater bulk of the usual cream shade ; in seed 
cotton the bolls brown cotton are very noticeable and will var\' 
in quantit}’ in each lot 

The staple, - As in all growths of cotton, the length of staple 
varies according to the season and the local conditions during the 
growing period. The longest staples of Colombian cotton will jiiill 
one and one quarter, to one and five-sixteenth inches, and the lowest 
sample wall not come short of one and one-sixteenth to one and one- 
eighth inches. It is slightly harsh to the touch, but not so much so 
as rough Peruvian, and the drier the season of growth the harsher it 
feels. The feel of the cotton from different districts will also vary 
slightly, thus . the Coajira cotton puUs and feels more like Sea Island 
cotton; it is clean, creamy, soft and lustrous; next to this is the 
staple grown on the delta at the mouth of the Madgalena, especially 
in the vicinity of Remolino; this is shorter in staple (one and three- 
sixteenth to one and one-fourth inches) and somewhat harsher, but 
it is a good and regular cotton. The Antioquian cotton bears much 
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resemblance to this. The worst qtiality cotton is grown on the west 
bank of the Magdalena. Here the soil is calcareous and sandy and 
of volcanic origin in great part. The ground is higher and^ not 
subject to the river’s influence, as on the east bank of the river. 
The soil is not so fertile and it is not uncommon to see fields 
deserted after two years' cotton growing, with old cotton standing 
uncultivated and running to decay, while fresh ground in the 
neighbourhood has been cleared for new crops. 

vSpinninCt Qualities. — Colombian cotton is easy to spin, pro¬ 
duces a much stronger yarn than Upland American cotton, and if 
picked clean the waste in opening and carding is less than usual 
in spinning middling (one inch staple) American. Colombian cotton 
is fine and long and is a superior fibre for spinning. The only fault 
from the spinners’ point of view is the amount of trash that the 
majority of native cotton has hitherto contained. 

Varieties of Coi,ombian Cotton. ~ The plant producing cot¬ 
ton, like all the vegetable species cultivated by man, has multiplied 
in types and varieties more or less selected and removed from the 
original. 

The variety u Pajarito », which grows throughout the country 
and is indigenous, has generally the same physical characteristics 
but nevertheless, in some regions is not perennial and its develop¬ 
ment is less exhuberant than in others. It is the only ty])e of short 
fibre in Colombia and grows spontaneously in all the warm zones, 
producing abundant croj)s almost permanently, since it flowers 
continuously ; along with other wild plants it has great resistance 
and stands the heat as well as diseases and the attacks of insects. 
Its fibre is smooth and brilliant, of a white colour and is generally 
well accepted in the spinning factories. 

Common ” Cotton is a variety of long fibre cultivated in 
various parts of the country .specially in Santander, Boyaca and 
Antioquia, where the production reaches satisfactoiy^ figures. It 
is certainly the Gossypium herbaceum known extensively throughout 
America and is the original source of the local varieties. 

** Creole ” Cotton is cultivated in the colder climates and presents 
the caracteristics of the above variety but a little degenerated by 
the influence of the climate. The production is very limited at 
present. 

Kidney ” Cotton. A very vigorous plant with luxurious foliage, 
flowers early and resists drought and pests. Nevertheless the pro- 
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duction is limited and up to the present it has not been specially cul¬ 
tivated, notwithstanding the advantages which could be obtained 
by a careful selection of seed. The seed has the peculiarity of being 
firmly stuck together forming a compact nucleus of 8 or 10 kernels. 
This disposition of the seed greatly simplifies the work of separation 
of the lint, and in large plantations of kidney cotton, it would be 
possible to use simpler methods for removing the fibre. 

Boyaca or Legupa'' Cotton. This type is doubtless the best 
grown in Colombia. The fibre has an average length of i.i inch 
and the production of each plant is so abundant that during the crop 
the fields appear to be covered with snow. The Legupa cotton also 
grows well in the south of vSantander and is used by the factories of 
Suaita and vSamaca. 

This cotton constitutes a select variety, and samples sent to 
Manchester attracted the attention of dry goods manufacturers who 
considered it the best raw product for the manufacture of lace. 

The following is an analysis by the Imi)erial Institute: 

Number of mark and weight of sample . “ Boyaoa “iccd cotton (white) ” weight 2 oz 
Description : Ungiuned cotton 

Lint : Moderately harsh, lustrous, clean, and varyuig from cream to pale brown in 
colour The lint yiekl on ginning was 45 per cent 

Seed * Brown seeds, covered, with pale brown fuzz 
Strength : Very good. 

Length of fibres : From 0 7 to 14 inch ; mostly from 1 o to 12 with an average of 
I I inch 

Commercial valuation 'I'he cotton was valued in Liverpool at nominally 50^ per lb , 
with “ middling ” American (Jimt “ Futures ”) at 24 64^ per lb 

Remarks • This cotton wa'^ of cKcellent strength and good qualil5" and would be readily 
saleable in this country 

Caqueta " Cotton At the National Agricultural Exhibition in 
1916 several cotton wools grown in the Caqueta region and con¬ 
sidered as a special botanical variet}" were shown. The fibre shows 
no difference from the ordinary cotton, it being presumed to be the 
same Gossyptum herbaceum above noted. 

‘‘ Simacota Cotton. A variety cultivated in the Municipality 
of Simacota in Santander del vSur, which is appreciated as much for 
the quality of its fibre as for its resistence to drought. Very similar 
to the Durango of Mexico, this variety presents features which 
distinguish it from those previously mentioned. The plant attains 
a height of 6 feet, its shoots when deprived of floss are of a clear 
red colour and are more flexible than the ordinaiy cotton. The 
foliage is very abundant and appears early, the capsule is long and 
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narrow, and on opening allows the wool to escape slowly so that the 
strong winds do not injure it, as is generally the case with other 
varieties. Usually there are three lobes or divisions to the boll, and 
sometimes four lobes are found. The seeds are black, acutely pointed, 
bald and smooth. The cotton of vSimacota forms a special variety. 

“ Mono ” Cotton. Is borne on distinct plants that have every 
caracteristic of the cream variety, except the colour of the staple 
which is pale brown or khaki The leiiglli of the staple is also 
slightly under that of the usual cotton grown under the same condit¬ 
ions. The plant has a distinct origin and holds to the parent type. 

The trials of introduction of exotic cottons (Peruvian, Sakel- 
laridis, Mitalifi, Novary, Caravonica), have not given satisfactory 
results, all of them have sooner or later degcaicrated. 

Cotton dtsi'asics \nd pests. - As in other cotton producing 
countries this ])lant is subiect in Colombia to the destruction caused 
by diseases and }>(*sts The most dangerous is an insect which as 
a worm attacks the \oimg cotton ])lants and also th(‘ leaves in the 
old ones. In some places i 1 is ])ossible to find also the fleliothis 
laua wdiich attacks the llower Put these two insects are nol very 
widely spread over the ('ountr\ and the crops have n(‘Ver sufleied 
greatly trom this cause Another insect has been noticed in the 
(roajira zone, kuowm as the White Scale, Hemtihionnsfyis muun, a 
destructive })est against which much etloit has been directed with 
the view to its eradication 

A disease known as “J'ncha’' appeals on the leaves in the 
form of small protubeiaiices and within a short time th(‘ plant 
attacked becomes yellow and dies. This disease has 1 )een observed 
in the cotton plantations of Ihiyaca, and seems to have its oiigin 
in the condition of the soil, which is unable to su])])1y the plant with 
the necessary mineral substances. 

Cotton cui/iiwrioN. The cotton growus in Colombia do 
not take much care about the pielimiiiarv work and are content 
with jUvSt a light cleaning of the land befoie sowing. Planting 
takes place during the first few day.s of the rainfall months, usually 
about April, and the plant grows and reaches its normal size with 
very little attention, until the* gathering of the crop, lo months 
later. Though it is much better to replant the cotton after the 
crop is collected, in which case the old plants should be rooted 
up and burnt, the growers in Colombia prefer to keej) up the same 
plantation for several consecutive years. 
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After the crop is collected the unginned cotton is taken to the 
nearest markets where it is sold for domestic uses or to the buyers 
for factories. Until a few years ago the cotton seed was used only 
for sowing but now it is exported for oil extraction. 

The average yield of cotton per hectare in 750 kilos. 

It is generally estimated that a pound of cleaned cotton is 
obtained from each seven trees, hence, the total production from 
a hectare (10,000 trees) will be 1428 lbs. It is evident that this 
estimate may vary considerably according to localities and circum¬ 
stances. 

In 1915 the crops were estimated at 7,596,605 lbs. and the areas 
under cultivation at 11,240 acres. The crops during that year were 
comparatively small. During the last year the area under culti¬ 
vation has more than doubled, the demand having increased rapidly 
with the erection of new factories. To-day the production may 
be estimated as well over 16,000,000 lbs. 

Colombia does not export cotton and large quantities have to 
be imported, the entire production being used by the factories and 
domestic industries. 

At present there are several cotton mills in the country, some 
of them as good as the Manchester mills, with machiner}^ imported 
from Lancashire. The number of looms in operation to day is 
approximately 1,600 with an average production of about 36,000 
yards daily. The principal factories are in Barrancjuilla, Medellin. 
Bogota, Suaita, Samaca, and new ones are projected in other towns. 

There is no tax in force at prCvSent on cotton exportation in 
Colombia. 

D". J. Medina 

The Columbian Bureau of Information^ 
London, 


3 ~^gr. tng. 
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Stock-breedii^ is a very important industry in Morocco as is 
shown by the figures referring to the three species of animal chiefly 
reared there. The number of cattle in the country may be estimated 
at 1800 000 head, while there are nearly 7 000 000 sheep and 
over 2 000 000 goats. 

All the districts of Morocco are suited to stock-raising, but the 
best cattle are bred in Zaer, and Zemmour, Gharb, Doukkalaand 
Abda. On the other hand, Oued Zem and El Boroudja, Camp Christ¬ 
ian, Beni-Ahsen and Berguent are the centres supplying the finest 
sheep. Good sheep are also to be found at Guercif in the Taza re¬ 
gion and at Ben Guerir in the district of Marrakech. 

Cattle. — The native cattle of Morocco belong zoologically 
to two principal types. The first of these includes •*/, of the total 
number; the animals are brown and brachycephalic. The adult 
bulls weigh on an average 250 kg. The cattle belonging to the second 
t3rpe are larger, light-coloured, dolichocephalic animals ; the average 
weight of an adult bull is 300 kg. 

The cows of both types are poor milkers and will only yield 
their milk in the presence of their calves. 

The breeds of cattle in Morocco are very hardy and are very 
little affected by the scanty food they obtain during the drought of 
the hot season. 

These breeds are improved by the natives by means of selection 
and by mating Moroccan cows with Zebu bulls imported from India, 
or with the half-blood or quarter-blood products of such crosses. So 
far, the results of selection are not particularly noticeable. The zebu 
blood would prove more effective if a larger number of bulls were 
imported, for it is a fact that the hybrids gain in early maturity and 
working qualities without losit^ their excellence as beef cattle. It 
must, however, be allowed that these animals are sometimes rather 
savage and need careful handling. 

The European breeders are at present engaged in crossing ex- 
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periments with bulls imported from France and belonging prin¬ 
cipally to the Montbeliard and the Gascon breeds. 

Montbeliard and Breton dairy cows are imported every year 
and contribute to a large extent in supplying the milk required for 
consumption in the towns of Casablanca and Rabat. If these an¬ 
imals are kept under h^^gienic conditions and not allowed to come in 
contact with the native cattle that are infested with ticks, they give 
for many years, as mtich or more milk than they would have yielded 
in their own country. 

The Municijial dairy of Casablanca has fifty cows of the Mont¬ 
beliard breed, or Jurassic type, which have produced an annual aver¬ 
age of 3 500 litres of milk during the last three years. The animals 
are stall-fed and receive a basal ration of barley, bran and oat-straw. 

fine hybrids have resulted from mating these cows wdth a 
zebu bull imported from Ceylon. Four of the bull calves were sold 
at the age of ten months at a public auction where they were purchas¬ 
ed by European breeders at prices ranging from 1 200 to 3 550 francs 
each. 

About 60 000 head of cattle were exported from Morocco in 
1922. 

The export, or slaughter, of cows less than eight years of age is 
prohibited. 

Bttlls of any age whether castrated, or not, may be exported. 

Sheep. ~ In the West of Morocco, three principal types of sheep 
are found. 

The first t^^pe is met with in the Tadla district (see Table V, 
Fig. 1). These animals produce fine wool and their shape renders 
them satisfactoiy^ for the butcher. 

The average weight of young rams that have shed tw'o of their 
milk teeth is 45 kg., ewe lambs of the same age weigh 36 kg. The 
average weight, of adult rams and ewes is respectively 65 kg. and 
43 kg. 

Well-fed rams and ewes can turn the scale at 80 and 60 kg., 
but these exceptional weights are not reached by the largest, but 
by the best-shaped animals. 

The Tadla sheep fattens quickly in the spring, but loses flesh 
rapidly as soon as the iieriod of summer scarcity arrives. 

Its face is white, or yellow ; sometimes in the variety known as 
Sourdia'' it is black and white. The fleece is usually white and 
extends down to the hoofs of the kind-legs; the forehead is broad, 
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the skin often being wrinkled as in the case of the Merino. The 
horns are strong, well-developed, directed backwards at the base and 
forming a spiral round the semi-drooping ears. 

The wool is not always of a uniform quality. The best product 
is known under the name of “ Urdighia ”, called after a tribe inhabit¬ 
ing that region; it is soft, resistant and of medium fineness correspond¬ 
ing to Nos. II and III of the wools from cross-bred sheep, type Rou- 
baix-Tourcoing. The fleece is dense and even in quality, but often 
contains a certain amount of yolk in the lower portions. 

When the wool is fine, it is usually short, so that the fleece only 
weighs 1.20 kg. to r.50 kg. The inferior fleeces, known as “ Beldia ” 
weigh from 1.80 kg. to 2 kg. in the case of average-sized animals 
in good health. The difference in the price of fleeces of various qual¬ 
ities is at present negligible, the heaviest fleece fetches the most 
money. 

Since the finest wool comes from the more delicate .sheep, it is 
easily understood that the natives have taken no s^iecial pains to 
obtain fleeces of this quality. 

A second well-marked type is that kept by the Beni Ahsen, a 
tribe dwelling near the coast and south of Oued Sebow. The rams 
have a very much developed dewlap, transverse folds of skin on the 
forehead and a long soft fleece (see Table V, Fig. 2). 

The wool is long and fine, but somewhat deficient in strength. 
The average weight of the fleeces is 1.500 kg. to 2 kg. and the yield 
42 to 46 % when they are thoroughly washed. The quality is that 
knoxvn as “ Aboudia ”, which is remarkably white after washing. Its 
fineness corresponds to that of Nos. I and II of the hybrid wools 
of Roubaix-Tourcoing type. 

From the butcher’s point of view, the conformation of the Beni- 
Ahsen sheep leaves much to be desired. The back is too narrow, the 
leg is flat and the hind-quarters are narrow. 

The third type, the Berber sheep of South Morocco, is hardier 
and more widely kept, and is smaller than the two preceding types. 
The average weight of this animal is from 15 to 25 kg., its conformation 
is good, the barrel round, the leg fairly well-shaped and the neck 
short. The horns resemble those of the merino, but the fleece is not 
very long, is of inferior quality and often black. The wool is known 
commercially under the name of ” Beldia ”. 

In Fast Morocco the Berguent sheep is found which greatly 
resembles the Algerian sheeps (see Table VI, Fig. 3). It lives on 
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the high plateaux. The mutton from the young oastrated animals 
is good and the wool is of average quality. 

The native flocks are improved by mating the ewes with a Tadla 
ram and by crossing the Moroccan sheep with merino rams imported 
from Crau. As the Tadla breed matures late, the rams must not be 
used for breeding purposes before they are two years old. 

Where the colonist is careful, prudent and competent and is 
able to adopt hygienic measures and feed his flock in the way requir¬ 
ed by systematic breeding, there is no doubt that in certain parts of 
Morocco which are very diCerent from Algeria and Tunisia, it is worth 
while using a superior type of animal rather than the Crau meriiioes 
for improving the stock. The Crau sheep is a semi-travelling animal, 
and the idea of stabiilation as practised in most of the country dis¬ 
tricts of Trance, is gaining ground every day among the sheep breed¬ 
ers of Morocco, for no oilier system allows of constant supervision of 
the flock and of adopting the hygienic measures and the rations that 
are in accordance with the latest stock-breeding precepts. Private 
initiative has taken the lead in this direction and excellent results 
have been obtained by mating Dishley-Merino rams with native se¬ 
lected ewes. The hybrid lambs weigh on an average 45 kg. at the 
age of five months. 

In order to encourage these experiments, the " Direction Generale 
de I’Agriculture, du Commerce et de Colonisation ” pays the custom- 
dues and part of the transport cost of all imported breeding rams 
regarded by the Stock-Breeding Service as capable of improving the 
local races. Similar measures have also been taken in reference to 
other kinds of animals. 

The Stock-Breeding vService imports annually from Crau, Merino 
rams and owes which are generally intended to be dispatched to the 
Experiment Farms of the Protectorate. In the course of 1923, the 
above Service sold eight months’ old ram and ewe lambs, that were 
the off.spring of these sheep imported from Crau. 

Rams of any age, and ewes more than five years old may be 
freely exported from Morocco by way' of the ports, or the frontier 
stations including those of the Algerian-Moroccan frontier. Ewe- 
lambs of less than five years of age can only be exported from the 
Algerian frontier; the period of exportation is limited, and extends 
from January 1 to June jo of every year. 

Throughout the whole French zone of the Sherifian Empire, the 
slaughter of ewes until they are five years old is prohibited. 
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During 1922, 35 000 sheep were exported from Morocco by way 
of the ports or frontier stations. The number of those that crossed 
the Algerian-Moroccan frontier may be reckoned approximately 
at 120 000. 

vSwiNE. — The systematic breeding of swine is in course of develop¬ 
ment in Morocco, and though it is practised almost exclusively 
by Europeans, the natives are beginning to understand its economic 
importance. 

So far, no local breed exists and the herds are composed to a 
great extent of pigs belonging to the Iberian type with black or grey 
coat, erect ears and an average weight of 70 to 90 kg. at the age of 
one year. Some herds of improved swine have already been formed 
by crossing sows bred in Morocco witli imported Crau, Yorkshire 
and Gazer boars. 

Generally speaking, the pigs are reared in a half-dome.sticated 
condition being turned out into the fields every day as soon as 
they are weaned. When they return to the sty, they are fed barley, 
maize, or beans. 

An animal weighing 80 kg. can increase its weight to 130 kg. 
if fattened for three months in the sty. The ex]:)eriment farms 
sell young cross-bred Yorkshire boars and sows for breeding purposes 
at the beginning of each 3’’ear. 

About 60 000 pigs were exported from Morocco in 1922. 

Goats. — The Moroccan goat weighs on an average 30 kg. ; 
it has a rectilinear forehead, long hair and generally a black coat; 
the horns are flattened and directed backwards ; the ears are rather 
long and drooping. It is a fair milker, and the flesh is appreciated 
by the natives who eat nearly as much goats' meat as they do mutton. 
When mixed with camels' hair, the hair of this goat is used in the 
manufacture of ropes and a woven fabric employed for tents. The 
skins of the Moroccan goats are vcr>^ resistant and have therefore 
acquired a world-wide reputation. Over i 500 000 of these salted 
dried skins are exported annually ; the average weight of each is i kg. 

Horses. ■— The great majority of the horses met with in Mo¬ 
rocco belong to the Barbary breed. The Moroccan horse resembles 
the Algerian Barbary, but is thicker set than the latter ; it docs not 
* possess either the blood or the distinction of the Arab. 

Great improvements have been obtained by the Stud Station 
Service which possesses 300 stallions of good breeds that have been 
imported from Algeria, France and Syria. 
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These stallions are distributed every spring among a certain 
number of Service Stations built and kept up by the Direction Ge- 
nerale d'Agriculture 

Poultry. — The Moroccan hen is a small bird, but a good layer, 
therefore eggs form an important item of export, the average value 
of those sent out of the country annually being 40 million francs. 
These eggs only weigh 48 gm. on an average; they are shipped in 
crates containing 120 dozen from the ports of Mazagan and Casa¬ 
blanca. 

The Stock-Breeding Service imports poultry of good strains for 
breeding purposes. The best results have been obtained by crossing 
the Faverolle and the Spanish breeds. 

As a rule, the domestic animals of Morocco are very hardy and 
suffer less from epizootic diseases than the live-stock of other coun¬ 
tries. 

There is, however, one disease of a parasitic character that does 
great havoc among the sheep and that is strongylosis. This disease 
which is due to a parasitic worm, is controlled by attention to the 
watering-places and by transforming the mud-holes frequented by 
the animals into hygienic drinking troughs. 

Piroplasmosis, a divsease that must be reckoned with in the case 
of all imported breeding cattle, is not so common, or so serious in 
Morocco as in the other countries of North Africa. 

Bacterial diseases that might become formidable if they assumed 
an epizootic form, play but a veiy^ small part in reducing the number 
of the live-stock in Morocco. 

The organisation of a Veterinary Service which enables the source 
of such epizootic diseases being traced, and the institution of a 
well-equipped veterinary bacterial laboratory at Casablanca afford 
the best possible guarantee against these scourges. 


Communicafion from the Stock Breeding Service 
of the Department of Agncultuic, 
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Agricultural Meteorology, 

I. The Yield of Swedish Clover and of Red Silesian Glover at Svaldf 

as Affected by Rainfall during the Period 1908 - 1911 . 

RodklofvfTiis af K.istinij i)a SvrJof imdre ami k^oS-io^i ocli iioderbdr- 
dens inverkan pa vskoidcrcsuhcitet under olika ar. Soenges Uli>adcfdvening 
Tidsknfi, Year XZvXIll, Part 3, pp 3()t>-i82 vSvalof, 19^3 

P'rom cultural experiments made at Svaldf from 1908-1921 on Swedish 
clover and Silesian red clover, it appears that the first year Swedish 
clover yields a crop 8 % larger than Silesian clover, the usual average 
being respectively 7930 kg. and 7300 kg. In the second 3^ear, the su¬ 
periority of the Swedish clover shows itself most distinctly, for it produces 
a crop twice as large as Silesian clover, the rcvspective figures being 5790 
and 2590 kg. Tnirther, even the fir^st year, Swedish clover is also more 
satisfactory than the Silesian, if we consider the two cuts separately 
estimating them in percentages of the total yield. The first crop, wliich 
is properly speaking the hay crop, is 85 % of the total yield in the case 
of Swedish clover, and only 60 % in that of Silesian clover. 

Atmospheric disturbances exercise a great influence on the growth 
of clover, the rainfall being the chief factor causing variations in the 
crop. From phenological data it is seen that, on an average, Swedish 
clover is ready for cutting 17 days earlier than Silesian clover, thus using 
less water though producing a heavier yield. 

The 14 years’ average maxinuim and minimum rainfall from April 
ist to the harvest was 140 and 105 mm. respectively. In the case of 
the Swedish clover, the maximum precipitation occurred in igo8 and 1920 
(254.6 and 228.4 m.) the maximum cro])s being obtained in these two years 
(11,410 and 10,290 kg. respectively). The Silesian clover received most 
rain in 1920, 1916, and 1918, the rain-gauge registering 221.3, 199T) and 
178,9 mm. These wet years also produced the heaviCvSt crops; 6930, 6000 
and 9710 kg. respectively per hectare. 

The minimum rainfalls experienced by the Swedish clover were in 
1917, and 1914 (40.6 and 52.0 mm.) and the crops were correspondingly 
lighter falling to 2980 and 2240 kg. of hay per hectare. 
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The Silesian clover suffered from the drought of 1921, 1917, 1914 
and 1915 (31 3, 37 8 , 47 0 and 50 3 mm ) and the crops were small 2730, 
2190, 1330, and 2290 kg per hectare 

The environmental factors exerted less effect on the second cuts, 
for other influences besides rainfall came into pla\ The aftermath of 
Swedish clover dei^ends much upon the time when the fiist crop is cut 
If the field is mown before the jdant flowers the aftermath is large, 
pro\aded sufficient rain falls in the interval between the cuts, but if the 
field IS cut late after the flowering is ovei, the second crop is poor 
however much lain falls 

The author shows the relation of the aftermath crop to the total rain¬ 
fall from the tenth da’s before the hist cutting to the tenth da> before 
the second cutting (in )ears when th( first crop was cut at the right time 
viz , not too late) 
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2. Critical Periods in the Growth of Sugar Cane. 

Koenig M. [Bulletin No 27. General Series Department of Agriculture, 
Mauritius. Port-Louis, 1923). International Sugar Journal, Vol. XXV, 
No. 30, p 643-644. Manchester, December, 1923. 

The object of the author's investigations was to ascertain whether 
there are any distinct periods during the growing season of the sugar 
cane when rainfall and temperature are of special influence on the ulti¬ 
mate crop yield. 

From data collected over a series of years at 27 stations on the island 
the following conclusions have been reached : 

a) There are, in the growth of the sugar crop in Mauritius, several 
critical periods, during which the action of certain meteorological fac¬ 
tors exercise a permanent effect. 

h) There are two periods for rainfall, viz., November-December 
and June-July. At other stages of growth of the cane the effect of the 
rain can be compensated, but, during these critical periods, abundance 
or deficiency of rainfall produces a permanent effect on the crop. 

c) High temperatures are important at all times, but chiefly dur¬ 
ing the month of March, which month is critical as regards temperature. 

The author considers that when more data are available it will be 
possible to select those varieties best adapted to given climatic condi¬ 
tions. W. vS. G 

3. The Use of Artificial Smoke Clouds in Combating White Frosts. 

CiiASSANT, M and CiarXE, R line experience sur la lutte contre Ic 
gel^es blanches par Ics nuages artificiels Annalcs de la Science agfonomique, 
Year 40, No. 2, pp 88-91 Paiis, 1923. 

On the occasion oi the severe cold of April 20, 1922, some expeiimenls 
were carried out at Montpellier, artificial smoke-clouds being used to com¬ 
bat the frosts which were diu’ng much injury to vegetation in general, and 
especially to the vineyards. 

P^ur the production of the smoke, some “ engins fuinigeiies Berger " 
(Berger smokc-generators) left over from the war were employed. These 
generators produce a dense, hea\^ smoke of metallic oxides. 

The spot chosen lor the testo was very suitable, being a small valley 
I kg. in length and 500 m. wide ; it was entirely suriounded by hills 
so that the cold air accumulated there during the night. 

At 2 o’clock on the morning of April 20th, when the thermometer 
had already fallen to +o. 2 ^C., the fires were lighted and all the bottom 
of the valley was soon filled with a dense stratum of smoke that prevent¬ 
ed the cold masses of air from descending and also reduced the loss of 
heat by radiation from the ground. Throughout the whole area covered 
by the smoke there were no cases of injury, whereas in the zones immedia¬ 
tely bordering m it, half the young buds were destroyed by the frost. 

Twelve smoke-generators were used. 


G. A. 
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4. The Determination of the Specific Surface of Soil. 

ZuNKER, F. Die Bestinimung des spezilisclien Oberflache des Bodeiis. 
Landwirlschaftliche Jahrbucher, Vol. 58, No. 2, pp. 159-203, figs. 10. Berlin, 
1923. 

The specific surface of a substance is the measure of its degree of dis¬ 
persion. The permeability of the soil is a function of its specific surface, 
and upon the latter also depends the depth at which drainage pipes should 
be laid. 

The specific surface is expressed b^^ the author as follows : 




S here represents the specific gravity of the soil, 0 is the sum of the 
surface of the particles (which are regarded as round), and is expressed 
in cc. per gm., whereas is the actual diameter (in mm.) of the particles. 
The specific surface is thus inversely proportionate to the average diameter 
of the i)articles. The specific surface of any soil is equal to the number by 
which must l>e multiplied the surface of an equal amount, by weight, of 
soil composed of particles l mm. in diameter. 

In order to deteniiine the specific surface of a soil, it was necessary 
to employ a method that would include the colloidal substances which are 
here of great importance. There are several methods from which to choose 
viz., those of ATTKRBKR(i, SvEx Oden, Wiegnkr, IJngerer and Sokol. 
The author selected WiE(L\er’s method which he imi)roved, making it 
10 times more sensitive. The author's mode of calculation also differs 
from that adopted by WiE(iNKR. The latter gives a description of his 
method in the Laniluirtschaf/hcJie I'crsuchsstationcn, iqiB, p. 41. 

The author xised a glass tube 670 mm. long and 40 mm. in diameter. 
This tube is connected by lateral o]>enings to an apparatus by means of 
which the pressure of the column of liquid filling the tube is measured A 
homogeneous suspension of the soil sample in distilled water is introduced 
into the tube. After a certain time, part of the material in suspension 
will be deposited and the liquid above it will have acejuired a different 
density which can be estimated by means of the a])paratus attached to 
the tube. Several readings are taken each time after a given interval. 
The author expresses by mathematical formulae the relations existing 
between the surface of the particles and the rate of their deposition. 

As an instance, he describes in detail an experiment carried out with 
a certain soil and the manner of estimating its specific surface. 

The author then expresses by means of a formula the relation existing 
between the specific surface (U) and the depth in metres at which the 
drains must be laid down {E). 

E ™ 30 — 2 I u metres. 
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In these calculations, both the specific weight of the soil and the 
hygroscopicity must be taken into account. 

The author is of opinion that the means liitherto employed to deter¬ 
mine Ihe depth below the soil at which drainage pipes must be laid are 
wholly inadequate. He criticises the methods adopted by BrKITENBach. 
CANTz-PXtiSKR, Coi.DiNu and others. 

Piaciically all that is required is to have one, or two, soil samples 
per hectare analysed in the manner dcsciibcd by the author. The samples 
should be taken at the depths of 0.5, i.o and 1.5 metre, and analysed 
separatel>'. The expense ot these anal^^ses would come to about i 
of the total cost of drainage. The author strongly advises drainage special¬ 
ists to consider these nielliods of analysis, for the damage caused by a 
faulty system of draining may be very considerable. D. v. S. 

5. Importance of the Osmotic Pressure of the Soil Solution. 

Tulaikov, N M., (Saratov Agricultural P^xperinieiil Station, Russia). 
The soil solution and it.s importance in the growth of plants Soil Science, 
Vol. XV, No -4, pp .>20-233 Baltimore, Md TOij, 

The author gives here merely a summary of extensive investigations 
on osmosis, which will be published later. 

Agriculture is always determined in arid regions by that qiiantity of 
atmospheric precipitation, which occurs during the period of plant growth 
and the period of soil preparation previous to the vSeeding. 

A larger or smaller (piaiitity of rainfall increases the quantity of soil 
moisture and there is a coiresponding change in the concentration of the 
soil solution and its osmotic pressure. Investigations of the importance 
of osmotic pressure of the soil solution iq>on the growth and yield of spring 
wheat were begun by the author in iqio at the Bezentschuk Ivxperiment 
Station in the State of Samara, (i) continued in Petrograd tqi7-.^o and in 
Saratov since 1921. These investigations are still being continued, not to 
study the development and yield of wheat, but its chemical composition 
and protein content. The original experiments on various salts of the 
same concentration convinced the author that the same concentration of 
the soil solution produced by various salts, and therefore of different os¬ 
motic pressure, does not act alike upon the growth of plants. 

In his pot experiments the author increased the osmotic pressure 
of the soil solution by the addition of common salts : NaCl, Na2 SO4, 
MgCl2, Na NO3, (NH4)2 vSC)^, NH4 no.,, etc. in such quantities as to in¬ 
crease, when ill water solution, the osmotic pressure by i, 2, j atmo¬ 
spheres etc. Growth, yield, hygroscoiuc water, total nitrogen and jirotein 
and later, the hardness and softness of the grain, when cut, were deter¬ 
mined. 

As an example, we give here the effect on the average weight of 
the tops. 


(i) Sec 19T4, 987 {L(i ) 


[61 
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Average weight of tops per pot in 1914-15. 


normal culture j 

I atm. 

2 atm 

1 3 atm 

<5 .itm 

7 atm 

1 

Rni 

gm. 

iiui. 

1 

Ktn 

1 gm. 

1 

1 

20 2 

22 2 1 

22.3 

20 5 

n 2 

I S 


These data definitely establish the fact that, with an increase in 
osmotic pressure of the soil solution there is an increase in the yield 
of tops until a certain optimum is reached ; on further increasing the os¬ 
motic concentration of the soil solution above certain limits, there is a 
decrease in yield. 

The author gives in other tables, data concerning: the average height 
of wheat in pots; the average yield of grain per vessel; nitrogen content 
of the grain ; hardness and softness of wheat, transpiration cocihcients. 

From numerous experiments with various salts it can be concluded 
that an increase in osmotic pressure of the soil solution up to a certain 
limit, will bring about a greater activity of the plants There will be an 
increase in size, yield of to])s and yield of grain of spring wheal. Further 
increase in osmotic i^ressure decicases the yield of toi)s and grain. 

The increased content of nitrogen and piotein in the wheat grain 
of south-eastern Russia and the arid parts of the Fnited States, is doubt¬ 
lessly connected with the increase in osmotic concentration in the soils, 
because of the small amount of rainfall 111 those sections 

The quantity of hard giain is increased with an increase in osmotic 
pressure, and vice versa. This information causes the author to believe 
that in vegetative experiments the same variety ol wheal can be made 
to produce both hard and soft grain. It was found that nitrates bring 
about greater increase in baldness than sul])hates and that in addition to 
the influence of the osmotic piessure of the soil solution, one has to note 
also the nature of its constituent salts. 

In the last few years, these investigations have been extended to 
include other plants. The influence of the osmotic pre'^sure upon the forma¬ 
tion of other substances, such as fats, sugars, aromatic bodies, etc. was 
studied. D v. vS. 

6 The Soil Solution. 

I. — Burd, J. S and M.vrtin, J. C. (University of Califoitiia, Berkeley, 
California. IT. S A) Wah^r displacement f»f soils and the .soil solution Fhe 
Jomual of Agnculfnral Sin'tice, Vol Xlll, No pp 

1 fig. Bibl. Cambridge, 102^. 

II. — Titeaikoo, N. M , and Kuzmin, M ^Saritov Agricultural Expe¬ 
riment Station). On the (juestion of obtaining the soil sc^hition Soil Science, 
Vol. XV, No 4, pp. ^45.230, fig i. Baltimote, 102^ 

Numerous studies in the author's laboratory and elsewhere have 
shown the use of water extractions for many pur])o.'>es in soil investigation.-. 
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But the water extract is im]>erfcctly representative of the conventional 
soil solution and any method which offers more promise in this respect 
deserves careful consideration. Among such methods the soil pressure 
method of Morgan {Soil Science, j, No. 6, pp. 531-545) and the hydraulic 
])ress method of T^irMAN {University Calif, Publ. Agric. Sci., Scries 3, 
No. 7, pp. 13T-134) need further study. The author is aware of the theo¬ 
retical objections to the use of high pressure, as alteration of the soil 
solution is to be expected fiom such pressures. A very serious objection 
to most of the methods employed is the time necessary^ to obtain solutions 
from soils containing any considerable amount of colloidal matter. 

Equilibrium is probably’^ never attained in moist soils and the solution 
obtained from soils merely icpresent average concentrations. 

If water is placed on to]> of and allowed to percolate through a mass 
(<f moist soil in a loose state of aggregation, such as that in which it exists 
ill the field under conditions favourable to plant growth, vsuccessive por¬ 
tions of the liquid obtained will be decreasingly concentrated until a low 
and comparatively^ unifoim level is reached. Not one of these proportions 
can properly be assumed to represent the soil solution and the concentra¬ 
tion of the entire solution tro obtained will doubtless approximate to that 
ot a water extract obtained 'with similar proportions of water and soil. If, 
however, a similar mass of soil is pressed tightly in a container and treated 
with ethyl alcohol the successive portions ot solution have equal concen¬ 
trations until the displacing agent begins to ai)pcar. 

In his experiments the author used water as the displacing liquid 
because of its many and obvious practical advantages. He describes very" 
exactly the equi]mient and technique for the recovery of displaced solu¬ 
tions. The first ciiteiion to apply to displaced solutions is clearly that 
of constancy of composition. To determine the concentration of the 
^•olutions the author used the depression of the freezing-point, ])ut 
generally the electrical conductivity^ Successive displaced solutions of 
e(pial electrical conductivity" were obtained from each soil (sandy loams 
and silty clay loams). The concentration thus measured was in each 
case the same as that of the liquid obtained 'without the use of displacing 
w^ater. When the solution displaced by water liom a given mass of soil 
was used as displacing agent on another portion of the same soil, the newly 
displaced solution had the same concentration of elctrolytes as the displac¬ 
ing solution. The author is of ojhnioii that tliis result indicates that the 
displaced solution has the same concentration as the solution with wliich 
it came into contact in the soil. 

Concentrations of individual ions in successive portions of displaced 
solution were determined and the typical differences in behaviour of the 
various solutes is discussed. 

• The data collected by the author show that compacted soils tend to 
become completely saturated during displacement and that the mechanism 
of displacement consists in an actual translocation of successive layers 
of liquid. 

II. — A new method of obtaining the soil solution was worked out 
by the Russian Tulaikow. This author had to study the dry soils of 
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south-eastern Russia, for which the usual methods of obtaining the soil 
solution could not be used, the quantities obtained being always too small. 
Other special methods could not be used owing to the technical difficul¬ 
ties through which the Russian country was passing. This led to the 
necessity of developing a special method for obtaining the soil solution 
more quickly in a comparatively large quantity. An apparatus was con¬ 
structed for this purjiGse which is based upon the evacuation of the atmo¬ 
sphere within a hollow cylinder, placed within a definite volume of soil. 
The pressure of the outer atmosphere displaces the water from the soil 
into this cylinder, as soon as sufficient vacuum has been produced. To 
obtain sufficient soil solution with a moisture content of less than 50 % 
saturation and to counteract the molecular forces in the soil, which tend 
to hold small quantities of moisture, the soil was pressed by means of 
a common press, in addition to tlie air evacuation. 

The author gives a figure of liis apparatus and describes it veiy^ care¬ 
fully. The method allows extraction from varying quantities of soil, with¬ 
in the limits of 100 gm. and 6-7 kgni. 

hlxtr.icts of the cultivated portion of a dark-brown .soil were made by 
this method. The moisture of the soil was brought to 38.7 % of the abso¬ 
lutely dry soil, corresponding I0 qo % of the total moistuie-holding ca¬ 
pacity, and kept at that moisture for 13 days. The soil solution was then 
extracted. To determine the uniformity of the solution it was taken 
out in 15 separate 60 cc. portions-. A total of Hqq cc. of soil solution was 
obtained from a total of 2250 cc. present in all the soil. The author's 
analyses ]’>rove definitely the constancy of the concentration of the .soil 
solution. The delermiiiatioii of phosphoric acid did not ]>resent any 
difficulties, due to the high concentration of the soil solution in compari¬ 
son with a water extract. 

Since it was i)Ossiblo now to obtain the soil solution in comparatively 
large ([uantities, experiments weie carried out on the growlh of plants in 
the .solution by the method of water cultures. Wheat, oats, barley, peas, 
etc., were grown in the green-house to full maturity, on a .soil .solution 
taken from a field soil with the natural moisture content. 

By the use of this method, it is now' possible to determine the osmotic 
pressure and chemistry’ of the soil solution in the soil of pot cultures in the 
different periods of giowth of cultivated plants. 

P. V. S. 

7. The Volume-changes Associated with Variations of Water Content 

in Soil. 

Haines, W. B. (Rothamsted Ivxperimental Station, Ilarpcndcn). The 
Journal of Agricultural Science, Vol. XIII, part 3, pp. 296-310, figs. 7, Bibl. 
Cambridge, 1923. 

The phenomena of skrinking and swelling which take place in most 
soils as the water content decreases or increases have attracted very general 
observation. As a practical agricultural problem, shrinkage in soils comes 
to the fore in certain tropical clays, where the cracks which open in the 
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soil in dry weather injure the root systems of the crop and depress yields (i). 
But in general the great interest which attaches to the subject lies in the 
fact that the constant fluctuations in moisture to which most arable soils 
are subjected, by inducing corresponding shrinking or swelling, constitute 
a leading factor in the loosening of the structure of the soil and the forma¬ 
tion of a good tilth. 



1 4(:c 


Results of shrinkage measurements. 


The author describes a new and simple method of measuring the 
shrinkage of moist soil on drying, which as the same time gives values 
for the pore space and specific gravity of the soil. The method adopted 
consists ill measuring the volume changes, which a small prism of soil 
undergoes during a slow drying-out process. The volume measurements 
were made by displacement of mercury in a constant-volume bottle. The 
technique consists simply in weighing the mercury required to fill the 
bottle with and without the soil prism present, and calculating the 


(i) See: Auchenleck, C, 1912. West Indian Bulletin^ 12,50. 
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displaced volume. Corrections are applied for temperature. The soil 
prism is weighed at the same time that a reading of its volume is taken. 

The author gives diagrams for a number of diverse soils, illustrating 
the character of soil slirinkage. In these diagrams the soil volume 
is plotted against the volume of water present. The shrinkage is shown 
to take place in two stages, in both of which there is a linear relationship 
to tlic moisture content. That is to say, it is found that the curve ob¬ 
tained by plotting as indicated, consists, to a first api)roximation, ot two 
straight lines. The first part A. B. of the curve A. B. C. (see figure) 
making a small angle with the axis, represents the stage where the pore 
space of the soil is partly filled with air and partly with water. The second 
part corresponds to the stage where, all the air having been displaced 
by water, each increment of water is accompanied by an equal increment 
of volume and the curve takes an upward course at an angle of 45^. 

The author explains these two stages of slirinkage by the well- 
known colloidal-coating hypothesis, and describes confirmatory expe¬ 
riments. D. V. S. 

8. Water Retaining Capacity of Colloidal Soils. 

Hardy, F. The Journal of Agricultural Science, Vol. XIII, part 3, pp.340- 
351. Cambridge, 192^ 

The inaxinuim water-retaining capacit}’' of a soil may be defined as the 
quantity of water, measured as a percentage of the mass of even-dry ma¬ 
terial, tliat the s(ul can retain after it has been thoroughly wetted and then 
allowed to drain freely. It is generally estimated in the laboratory by 
Hicgakd's method (Hicoxrd, iqi8, p 2og). The magnitude of the 

maximum retentivet}” constant, as estimated by this method depends 
on the colloid content of the soil (imbibition ca])acity), on the degree of 
packing, and on the extent of drainage allowed. Briggs and vSiiaxtz 
U . S. Bur Blani, Indus. IhtU. 230 IQ12) have derived an enqnrical formula 
connecting the maximnn uater-retaining ca])acity (^I.) with the hygioscopic 
coefficient (H.). This formula is * M - 4 3 H \ 21. 

In these ex})erinients the author enqdoyed soils belonging to the diverse 
geolugiral ty])es represented in the Biitish West Indies (the same as 
those Used in an investigiition into the significance of the shrinkage 
coefficient) (i). 

The lesult'^ indicate that the Bkig<; siiwtz equation, which is generally 
applicable to soils whose colloidal jiropertk^s are not maiked, \ields values 
for the calculated maximum retentivety constant that aie in considerable 
deficit of the experimentally determined values, \^hen ap]dKd to highly 
colloidal soils containing siiiicous colloids This result is believt'd to be 
mainly due to the marked volume eximnsion shown by these soils when wet¬ 
ted. In the case of red latentc soils, in wiiich the colloid content is conqiosed 
niiiinh of alumina hydrogel and fenic oxide hydrogel, the calcuhited values 
for the maximum retentivety constant, on the contrary are in excess of 

(i) See 7 of this Revieu\ {Ed.) 
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the estimated values. These soils, though highly colloidal exhibit remark¬ 
ably low volume expansion on wetting. 

WiLSDON has termed the figure 3.4 in the Bkiug-Shantz formula the 
vesicular coefficient'' of the colloidal material. In the siliceous West 
Indian soils examined, the vesicular coefficient appears to vary between 
4.9 and 3.J with a mean value of 4.2 , whereas, for red laterite soils, it 
varies between 3.5 and 2.4, the lowest figure being given b}’^ the nw>st 
typical of these. 

The author also tested a new lormtila connecting maximum water- 
retaining capacity with total bound water and with tiee interstitid film- 
water . 

M = r I 23.5 

In this formula i\f repicsents total colloidally imhibtMi watei and P the 
moisture content at the point of stickiness and 23 5 is the film w iter con¬ 
stant by Wir^SDON. The results obtained indicate that this formula also 
fails to yield concoidance with experimental data, excejit in the case of 
laterite soils, for which it seems to a])ply (inite closely The niain reason 
for failure 111 the application of the new formula to colloidal soils contain¬ 
ing siliceous colloids, again appears to be the marked volume expansion, 
which these soils exhibit when wetted Interesting results, iu general, 
agreement with those obtained with soils containing inoiganic colloids 
were yielded by tw^o highly humic soils. 

The author finally discusses the significance of some other sod moi-tuie 
constants, namely the wilting coefficient, the moistuie equi\<deut and the 
critical moisture content 

The impoitaiice of recognising specificity^ in soil colloidal material is 
again urged. I), v S. 

9. Effect of Drying and Storage upon the Hydrogen-ion Concentra¬ 
tion of Soil Samples. 

Rost, C. O and FiKZEr, K A Soil Science, Vol. XVI, No 2, pp 121- 
126, tables 5, bibliography New Bnmswick, V S A, 192^ 

It is usually assumed that air-diied soil samples give reliable results 
for hydrogen-ion determinations, CvSjiecially if the soiK au acid, but the 
authors' studies have led them to conclude that sritisfactory indications 
are obtained only with samples taken freslily from the field Their exjieri- 
ments included the effect of air-drying and oven-drying n]Km the hydrogen- 
ion concentration of samples and the effect of moistening samples of soil 
that had become dry and of storing the fresh, moist samples in air-tight 
containers. Soil samples from five fields upon which liming experiments 
are in progress showed differences in the p// between the fresh and air- 
dry samples varying from pH o.oj to pH 1.17. The acid .samples showed 
as great a change as those that were alkaline. The general tendency was 
to become more acid. Of 144 glacial and loess soils, all except one become 
more acidj^upon air-drying. 

w 
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Allowing soils to become air-dry generally increased the intensity of 
the reaction obtained by the qualitative potassium thiocyanate method. 
Of 78 samples tested, 5 showed no change, 35 a change of one degree of 
acidity, 19 a change of 2 degrees and 17 a change of 3 degrees. 

Oven-drying made almost all samples tested more acid. Samples air- 
dried and then moistened with distilled-water become more acid. 

Soil .samples generally become more acid after storage in air-tight 
glass containers. The amount of change is no- related to the degree of 
acidity or alkalinity. 

PVom the data o])tained it is concluded that the only reliable indica¬ 
tion of conditions existing in the field are obtained when hydrogen-ion 
concentration determinations are made with freshly taken soil samples, 

W. S. Cr. 

ID Effect of Chemical Agents on Oxidation in Soil-Forming Rocks. 

RrMTYouc'os. (i J., (Michigan Agr Bxp. Station). Soil Science, Vol XV, 
No. T, pp. fig. I Raltimore, 19-3- 

In an investigation on the late and extent of solubility of soil-fonmng 
nicks and minerals it was obseived that certain rocks and minerals, when 
treated with certain chemical agents and allowed to stand, develop different 
colors in these various chemical agents This color development appeared 
to be due mainly to oxidation or lack oi oxidation of the iron present, 
and is greatly accelerated b^' some chemical agents and entirely prevented 
by others. 

A new or different color developed in most of the rocks and minerals. 
The most important thing, however, is that chemical agents influence this 
color development and that each chemical agent is u.sually regular and 
consistent in producing the same kind of result in all of the rocks and 
minerals. 

Some of these reagents not only help the oxidation to start, but even 
accelerate its rate greatly, while others prevent its inception entirely. Cal¬ 
cium nitrate is the best example for the first group and mono-calcium phos¬ 
phate for the second. Calcium nitrate caused a pronounced oxidation 
in nearly every rock and mineral. The mono-calcium phosphate not 
only prevented oxidation but even destroyed the oxidizing influence of the 
various chemical agents, when mixed with them. 

How the various chemical agents influence oxidiition so differently 
is not definitely known. The explanation that seems most probable is 
that the oxidation in question is caused mainly by catalytic effects. The 
results throw much light on the oxidation and color of soil at various 
depths ; on the influence of fertilizers on oxidation and color of soils ; on 
the oxidation and color of the .substratum of the earth. D, V. S. 

II. Microbiological Analysis of Soil as an Index of Soil Fertility (i) 

I. Waksman, SeIvMAN, a.. Ammonia accumulation (ammonification). 
Soil Science, Vol. XV, No. 1, pp. 49-65, bibl. Baltimore, 19^3* 

(i) See also No. 333 of Review No. 3. 1923 {Ed.) 

[*•-**] 
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II. — Idem. Methods for the study of nitrification. Ibidem, Vol. XV, 
No. 4, pp. 241-260, bibl. 51 publ. Baltimore, 1923. 

I. — Ammonification in solution cannot be used for soil differentia¬ 
tion, for the following reasons : 

a) Of the three large groups of micro-organisms, only the bacteria 
develop in solution, while the fungi and actinomycetes do not usually 
develop because of the nature of the medium and period of incubation. 

h) Of the bacteria, those which develop are only the so-called pu- 
trificative forms or those that are able to grow rapidly in liquid media, 
with peptone or other protein or protein derivate as the only source 
of carbon and nitrogen. These forms are usually presenti 11 all soils, in¬ 
dependent of the fertihty of the particular soil. 

c) Even where differentiation between soils is found it may be 
due more to the presence or absence of certain minerals in the soil, in¬ 
troduced as an inoculum rather than to the particular soil flora. 

Actually no definite correlation was found between ammonia formation 
in solution on the one hand and crop production, bacteria numbers and 
nitrification on the other. 

Ammonification in soil cannot be used as an index of soil fertility : 
a) all soils contain various groups of micro-organisms that are able to 
break down complex proteins, with the formation of ammonia /^) The 
final amount of ammonia accumulated in the soil is a resultant of a num¬ 
ber of factors, among which are the nature of the protein used in car¬ 
rying out the test, the presence or absence of available carbohydrates, 
the initial reaction of the soil and buffer-content of the soil, the rapidity 
with which the ammonia was transformed into nitrates, which dejicnds 
upon the initial reaction of the soil, buffer content etc., and the loss of 
ammonia into the atmosphere. 

Ammonification can be used only in comparing the activities of s|x.‘- 
cific cultures of micro-organisms under controled conditions and in study¬ 
ing the course of rapidity of decomposition of organic' mattc'r. It cannot 
be used in determining the nature of soil fertility or soil nucro-flora. 

II. — Nitrification of ammonium sul])hate or other inorganic salts 
of ammonia in soils having different reactions cannot be used as a basis 
for comparison. This is due to the fact that the amount ot nitrcite ac¬ 
cumulated in the soil as commonly carried out under laboratoiy conditions, 
will depend on the initial reaciicm of the soil, buffer content and final 
reaction, more so than on the bacteriological activities; less acid soils 
will allow a greater accumulation of nitrates than the more acid soils, 
under a given set of conditions. 

In the oxidation of ammonium sulphate, nitric and sulphuric acids 
are formed. These acids increase the hydrogen-ion concentration of the 
soil, till a point is reached which becomes injurious to the activity of 
the nilrifying bacteria. In well buffered soils, such as those receiving 
large a]^]>lications of organic matter, greater amounts of acid can be 
formed, before the injurious reaction is atteined than in poorly buf¬ 
fered soils. 
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Nitrate accumulation from ammonium sulphate in the soil stops 
when the reaction has reached pH The greater the buffer content 

of the soil, the greater will be the amount of nitrate accumulated, even if 
the initial reactions is the same. 

Nitrification of ammonium sulphate in the soil should be carried out, 
in laboratory'' studies, in the presence of sufficient basic material to neu¬ 
tralize the acids formed from the oxidation of the ammonium salt. Cal¬ 
cium carbonate is to be preferred to calcium oxide, since the latter tends 
to change rapidly the reaction of the soil, and therefore, bring about 
various \incontroUed chemical, physical and biological changes. 

The nitrification of dried blood, in concentrations commonly employed, 
namely i %, is not a good test for the comparison of efifferent soils. This 
is due to the different reactions involved in the transformation of dried 
blood, particularly in alkaline and iioorly buffered soils. The rapid de¬ 
composition of the dried blood brings about an abundant formation of 
ammonia, which is not sufticiently neutralized by acids of buffering agents 
in alkaline and poorly buffered soils. The free ammonia has an injurious 
action u])on the activities of the nitrifying bacteria. 

liither low grade mtrogenous materials should be used or a low concen¬ 
tration of high grade materials for the study ot nitrification of organic 
materials in the soil. To get a thorough idea of the nitrifying capacity 
of a soil and to have a basis for comparing the nitrification of different 
soils, no one single method is sutticieiit, but a combination of the following 
methods is recommended, all of which should be used for each soil, 
and each of which gives some iuforination necessary'' to obtain a complete 
picture of nitrification in the soil: 

a) Nitrification in solution, using 10 of soil for inoculation, as 
recommended by’ Rhmy, IvOiims and others. The information obtained 
is valuable for a knowledge of the nitrifyaug flora of the .soil, and the in¬ 
fluence of the constituents of the particular soil upon the nitrifying bacte¬ 
ria, when studied under standard laboratory^ conditions. The use of pure 
sand is to be ])referred to the solution method : 100 gni. of pure washed 
sand h 210 nigm. Ca f- 15 cc. of mineral solution, placed in plugged 
flasks and sterilized in the autoclave; 3-5 cc. of ammonium sulphate 
solution containing 30 mgiii. of nitrogen and sterilized separately are 
added and each flask is inoculated with 10 giu. of the soil to be tested. 

b) Nitrification of the soil’s own nitrogen. - A definite amount of 
soil (100 gm ) kc])t in the laboratory for a definite length of lime (jo day''s) 
at a definite temperature (25-28^^ C), under optimum moisture conditions, 
will give us information on the forms of nitrogen present in the particular 
soil and the speed with which they are transformed into nitrates and 
thus made available for plant growth. 

c) Nitrification of ammonium sulphate in the soil. — By^ using 
a definite amount of nitrogen {30 gm. in 100 gm. of soil), in the form 
of ammonium sulphate, and standard period of incubation, we get, 
from the amount of nitrate formed, an index on the buffering capacity'' 
of the soil in relation to nitrification. The final reaction should always 
be recorded. 
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d) Nitrification of ammonium sulphate in the presence of a theo¬ 
retical amount of Ca CO3 (210 mgm. for 30 mgm. nitrogen as ammo¬ 
nium sulphate) necessary to neutralize all the acid formed from the com¬ 
plete oxidation of the ammonium sulphate into nitric and sulphuric acid. — 
This gives an index of the nitrifying capacity of the soil under optimum 
reaction conditions and forms an excellent basis for comparing nitrification 
with other soil bacteriological activities. 

e) Nitrification of organic nitrogenous materials. — If high grade 
materials are used (dried blood), o.i % concentration should be used and 
a brief incubation period (10-15 days) ; 0.25 % concentrations and a 
period of incubation of 15, or 15 and 30 days, gives important supple¬ 
mentary information. 

By giving a definite weight to the information obtained by each 
of these five methods, a true picture of nitrification in soil may be 
obtained. D. v. S. 

12. Partial Sterilisation of Soil. 

I. — RussElriy, Sir Jolm (Director of the Rotliamsted Experimental 
Station, England) Soil Conditions and Plant Growth, Edition, pp 114-11Q. 
London. 

II — Haij„ Sir Daniel (vScieiitific Adviser, Ministry of Agricuture, (rreat 
Britain, late Director, Rotliamsted Experimental Station) The Book of the 
Rothamsted Experiments, pp. 273-285. Ivondon, i9i() 

III — Waksman, S. a and vStarkev, R. L. (New Jersey Agricultural 
Experiment Station). Partial Sterilisation of Soil, Microbiological Activitu\ 
and Soil Fertility Soil Science, Vol. XVT, No. 4, pp. 247-2O7, and No. 5 
pp- 343'3.5b. Baltimore, U S A., 1923. — See also appended bibliography* 

I. — As far back as 1877 Obkrijn used carbon disul])hide to kill 
phylloxera, and Girard in 1887 to clear a piece of sugar-beet ground in¬ 
fested with nematodes ; in each case subsequent crops showed that the 
productiveness of the soil had been increased by tliis treatment. In 
1889 Koch noted that carbon disulphide stimulated root growth and 
four years later HHvTnkr and Stormer showed that the bacterial flora 
was altered by this substance, and afterw^ards they found tliat the num¬ 
ber of organisms was ultimately increased, although there was a decrease 
of about 75 % at first. 1'rank in 1888 found that tlic effect of heat was 
to increase the soluble mineral and organic matter in soil and make it 
more productive. Experiments by RussEbb and DARiusmur: (10) showed 
that the rate of oxidation was reduced after soil had been heated to 130® C., 
but was increased by small quantities of volatile antiseptics and more 
than doubled after heating to JO(P C The increase of available plant 
food material in untreated and heated soil was found to be, respectively, 
as follows : N^, 2.30-4.43 % ; 1.00-2,08 %; K2 O, 4.20 — 5.02 %; 

the dr>' weight increase of crop (mustard) grown on this soil was, un¬ 
treated soil, 15.88 gnis., heated, 24.33 gms. RussEbb and Hutchinson (ii) 
showed that the most striking chemical changes that set in after partial 
sterilisation are the cessation of nitrification and an accumulation of 
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ammonia much in excess of the sum of ammonia and nitrate in the un¬ 
treated soil. The experiments indicate that the increased production 
of ammonia is due to increased numbers of bacteria ; the untreated soil 
appears to contain some factor detrimental to bacteria which is put out 
of action by heat or antiseptics. Bacteria would be largely destroyed 
also, but the spores would survive and having a free field would multiply 
rapidly. As the factor did not appear to be bacterial, search was made 
for larger organisms such as protozoa, but none were found in the heated 
soil, however, untreated soil contained a variety of them, and the evidence 
seems to show that such organisms constitute one of the factors limiting 
bacterial activity, and therefore, fertility in ordinary untreated soils. 

The micro-organic flora of a soil thus appears to be very mixed; sap¬ 
rophytes, parasites attacking plants and apparently also living on and 
decomposing organic matter, and larger organisms inimical to bacteria 
all seem to be present. 

The detrimental organisms are killed by any antiseptic vapour, or 
by heating the soil for three hours to 55^-60^ C ; cooling to low tem¬ 
peratures depresses, but fails to kill them. Once these organisms are 
killed the only way of re-introducing them is to add some untreated 
soil (12). 

As media for ])lant growth partially sterilised soils differ from un¬ 
treated soils in several particulars {13). There is generally a retarda¬ 
tion of germination ; generally an acceleration in growth up to the time 
of appearance oi the third or fourth leaves, but sometimes retardation, 
esi>ecially in rich soils heated to loo® C. : this retardation is accompanied 
by a verv'^ dark green leaf colour and either the formation of a purple pig¬ 
ment or a tendency for the leaves to curl towards the under side ; later 
on the purple colour goes and the curling ceases. Plants grown in soils 
heated to loo^’ C. show a very remarkable development of fibrous root; 
the leaves are larger and the colour is deeper, the stems are stouter and the 
internodes usually shorter ; they flower earlier, more abundantly and con¬ 
tain a higher percentange of Ng and sometimes of Pg O5 in their dr>' matter. 

The action of caustic lime has been found to be intermediate be¬ 
tween that of volatile antiseptics and the changes induced b}’' high tem¬ 
peratures (5). 

The non-volatile antiseptics, such as quinone and hydroquinone 
all produce a permanent depression in bacterial numbers with the highest 
doses ; the alcohols proved to be ineffective ; fornialdeln cle was less 
potent than was anticipated. 

The a])plication of crude petroleum inliibits most ty))es of bacteria 
although some are stimulate(l; moulds are not inliibited. Ulieii first 
applied, nitrate production ceases in the soil (i). 

Experimental evidence proves the existence in the soil of a proto¬ 
zoan fauna in the trophic, as distinct from the encysted state (9). 

The three chief groups of protozoa inhabiting the soil are : Rhizo- 
poda or Amoebae^ Mastigophora or FlagcUata and CUiata (10) 

The protozoan fauna is practically confined to the lop six inches 
of tlie soil. There is a definite inverse relation between the numbers 



56 


son, SCIENCE 


of bacteria and amoebae. The richer the soil is in organic matter the 
richer it is in protozoa. 

The numbers of protozoa vary so rapidly that it was found neces¬ 
sary to institute daily counts, which revealed the fact that there is a daily 
variation in the number of trophic forms of the flagellates, Oicomonas sp. 
(Martin), Cercomonas longicaitda and Bodo sj)., in the soil of arable fields. 
Temperature and rainfall appear to have no influence on the number 
of active protozoa in the soil (3). 

The results of 365 consecutive daily counts showed that the num¬ 
bers of bacteria and protozoa fluctuate greatly and tliat there are well- 
marked seasonal changes in the soil population, both bacteria and proto¬ 
zoa being most numerous at the end of November and fewest in Feb¬ 
ruary. An inverse relationship was found between the numbers of 
bacteria and amoebae in 86 % of the total observations (4). 

Samples of soil and mosses brought from Sj^itzbergeii by the Oxherd 
University expedition of 1921 and 1922 were found to contain an abundant 
protozoan fauna, practically identical with that of soil and mosses of 
temperate lands (14). 

11 . — The invevStigation of the biochemical processes of the soil has 
taken place in three directions. Efforts ha\’e been made to discover 
and then to describe the organisms concerned in the ])rocesses Chemists 
have tried to find out the ste])s by which the changes occur. At Roth- 
amsted work has been directed to the cUscoveiy of the conditions under 
which the organisms live, with the view of ultimately obtaining .some 
degree of control over them. 

Investigations have led to the following conclusions: Partial ste¬ 
rilisation of soil causes first a fall and then a rise in bacterial nnnil^ers, 
until they exceed those originally present in the soil, and at the* .same 
time there is a marked increase in the rate of accumulation of ammonia, 
which is attributed to the bacteria; the ammonia is formed from organic 
nitrogen compounds. The increase in bacteria is the result of impr(;ve- 
ment in the soil as a medium for bacterial growth and not to an inijirove- 
ment in the bacterial flora. The improvement in the soil is ])eimanent, 
the high bacterial numbers being kept U]) for 200 days or more. 

The factor limiting bacterial numbers in ordinary .soils is not bac¬ 
terial, nor is it any product of bacterial acti\ity, nor dots it arise spon¬ 
taneously. If some untreated soil is introduced into partially sterilised 
soil, the bacterial numbers, after the initial rise, begin to fall. 

The properties of the limiting factor are : It is active ; it is not bac¬ 
terial ; it is extiiigui.shed by heat or poisons. It can be reintroduced 
by the addition of untreated soil; it develops more slowly than bacteria, 
and cau.ses a marked decrease in the numbers of bacteria ; it is favoured 
by conditions favourable to trophic life in soil, and finally bcccmies so 
active that bacteria become unduly depressed. 

The ]:)arallelisni between the })roperties of the detrimental factor 
and the protozoa is not proof that the latter con.stitute the limiting fac¬ 
tor, but the evidence is sufficient to justify further examination, as these 
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protozoa lead an active life in the soil, and one result of their activity 
is to keep down the numbers of bacteria. 

The difficulties inse]3arablc from investigations on the micro-organ¬ 
isms of soils are drawn attention to by Rossi (8), particularly as regards 
the complexity of the physico-chemical structure of soils and the jiresence 
of hydrosols that may be coagulated by heat, also the mistake of attri¬ 
buting to a bacterium in soil, only the ])roperties which that bacterium 
shows in viUo after isolation. 

Ill — It has been shown that treatment of soil with volatile anti- 
sei)tics and heat has an im])oitant influence on the development of bac¬ 
teria and protozoa, soil aclinomycetes and especially u])oii soil fungi. 

Field soils present great difliculties owing to their variability as re¬ 
gards chemical composition and numbers of micro-organisms The de¬ 
termination of ammonia foniialion alone in the soil is not a reliable index 
as to bacterial activity, because it is subject to too many variables, and 
also, because fungi develo]) ra])idly in partially sterilised soil and accu¬ 
mulate ammonia or convert it into microbial j)rotein. 

In order to obtain a soil in wliich the history of microbial changes 
was known, the authors (Waksmax and Starkv.y) made a study of some 
air-dried, sieved sassafras loam soil, to w'hich water w^as added to ()0 
of its total moisture holding capacity After eleven months a uniform 
balance of microbiological activities had become established, and the 
()o j)ots of soil were divided into grou])S and subjected to various treat¬ 
ments 

The mere mixing of soil caused a slight depression in bacterial num¬ 
bers , ])iotozoa were not allccted ; fungi wore at first depressed, then sti¬ 
mulated. 

The addition of 0.5 CaO had a sterilizing effect and depressed the 
numbers oi bacteria ami fungi and destn>yed the ])rotozoa. Exposure 
to the ail caused a ra])id iiiciease of inicro-organisins ; after 28 days large 
numbers ol ciliates, flagellates and amcebae were found in the soil. 

The addition of Ca Ct >:, caused a slight increase of bacterial numbers, 
but theie was no sterilisation effect, nor was the soil e(]uilil)riiim aflected. 

Air-drying the soil, hilknved by moistening with water, caused in¬ 
crease in mnnbers of bacteria and fungi and in COg producti(ni. accom¬ 
panied by a decrease in nitrates. The effect is (mly of short duration. 
Protozoa wxtc not destroyed Ammonia did not accumulate a]>]n'eciably. 
The ex]jerinient showed that air-drying modifies the organic matter of 
tlie soil and makes it a more available source of energy tor micro¬ 
organisms. 

Heating of soil at 05^’ 0 , for one hour caused a decrease in the num¬ 
ber of bacteria and fungi, followed by’' an increuv^e , theic was a rapid in¬ 
crease in CO2, followed by’ a decrease ; protozoa disajijieared and did not 
reap])ear in any numbers until after 28 days. The nitrate content, after 
a slight increase, continued to decrease. The ratio of actinoiny’cetes to 
the total number of micro-organisms w’as about 30 before heating, but 
fell to 15 % after heating, and about 3 ""o two weeks later ; a gradual in- 

[I*] 
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crease followed; but even 4 months after treatment tiieir ratio was only 
one-fourth of that before treatment. 

The addition of toluene caused an increase in bacterial numbers 
and CO2 production ; the COg rapidly decreased, but the bacteria remained 
at a high level, even after 130 days. Fungi were almost destroyed, and 
then increased and reached a higher level than the control. Actinomy- 
cetes were about 10 of the flora instead of 30 Protozoa disappeared 
until after 28 days.' 

Treatment of soil vnth i % carbon bisulphide resulted in phenomena 
similar to the toluene treatment, heating, air-drying and CaO addition. 
Protozoa were absent after 14 days, and began to reappear in 28 days; 
bacteria were depressed, then increased, reaching a maximum in 90 days ; 
actinomycetes, even after 120 days did not reach more than one-third 
of the original proportion ; the ammonia content increased from less than 
I mgm to more than 3 mgm. per 100 gm. of soil. 

It has been shown that partial sterilisation depresses the fungi and 
protozoa and stimulates bacteria, and causes an increase in the ammonia 
content of the soil, especially if it is rich in organic matter 

The authors* work may be summarised as under : ~ 

1) Partial sterilisation of soil makes the organic matter more avail¬ 
able as a source of energy for micro-organisms 

2) A large proportion of the ftingi are killed, and the dead material 
with the bodies of destroyed protozoa still further increases the amount 
of available energy in the soil 

3) The rapid increase in soil micro-organisms is at the expense of 
the organic matter made available. The increase of fungi may be due 
to abundance of spores. 

4) The inoportion of carbon and nitrogen present de])ends upon 
the physical and chemical condition of the soxl , when the carbon com¬ 
pounds are decomposed as sources of energy by bacteria and actinomy- 
cetes some of the nitrogen is left as a waste product, which explains why 
the development of these two groups of organisms bring about the liber¬ 
ation of nitrogen from the soil organic matter to a greatei extent than 
in the case of the development of the fungi 

5) The actual amount of ammonia formed is determined not by 
the numbers, of bacteria and fungi in the partially stenlised soil, but by 
the abundance of org,inic matter 

6) Protozoa are suppiessed, but become active again long before 
the bacterial numbers droj) down ver}" markedly. 

7) The more rapid the rise in bacterial numbers and the greater 
the maximum, the sooner will the fall set in, as these ])]ienomena are re¬ 
sults of the amount of available plant food in the soil 

8) The phenomena observed are explained by tlie change in the 
physical condition of the soil, especially the colloids , the rendenng more 
available of organic matter ; the destruction of fungi and protozoa, mak¬ 
ing their bodies available as sources of energy for the surviving micro¬ 
organisms ; the change of flora in favour of bacteria; the iact that bacteria 
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use organic nitrogenous substances as sources of energy and liberate as 
waste products ammonia as well as phosphates and other minerals con¬ 
tained in the organic matter. 

Carbon dioxide production effected by various treatments, and total production 
during first week after treatment. 



A ~ Alfalfa meal. 

B -- Calcium carbonate. 

C " Toluene Rcincx' 

I) = Toluene 
1 ^ Air Dried Reinoc 
F ~ Air Dried 

(» Carbon disulphi<ie, Reinf>c 
H “ Carlion disulphide 
1 , “ Heated Rcinoc. 
h - Heated 
M -= Weathere<l 

N — Phu»^phoroub Pota-sh f Xitrogen 

O -■ Phosphorou.s -| I’otash 
P — Cultivation 
Q - Sulphur. 

Y Milligrams of Carl^i^n dioxide. 


q) These results ajiply to normal soils. Under certain conditions 
other factors become predominant, as for instance in the case of soils 
infested with fungi causing plant diseases or sewage famung or greeiihotise 
soils, where protozoa may become controlling factors. 

Soil sterilisation has had a practical application in eliminating di¬ 
seases in greenhouses and infected fields. 
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It IS ati established fact that partial sterilisation of soil increases plant 
growth and to explain this, various theories have been advanced, such 
as Koch's theory of direct stimulation; Hii,tner and Stormer's of in¬ 
direct stimulation ; Liebscher's view that it may be regarded in the 
same light as a nitrogenous fertiliser; RussEEE and Hutchinson's pro¬ 
tozoan theory of soil fertility ; Pickering and Schreiner’s contention 
that the alteration in chemical composition is largely responsible for the 
increase of plant growth, and Greig-Smith and others who adliere to 
the bacterio-toxin hypothesis (6) W. S. G. 
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13. Influence of Soil Condition on Bacterial Life and Changes in Soil 
Substance, (i). 

Christensen, H. R. (Statens Planteavls-Lahoratorium, T^yngby, Den¬ 
mark). Ability of soil to break down mamiite. Soil Science, Vol. XV, No. 5, 
pp, 329-360, bibb Baltimore, 1923. 

In articles already published by the author (1914 Studier over Jord- 
bundsbeskaffenhedens Indflydelse paa Bakterielivet og Stofomstningen 
Jorbundeu. Tidsskr, Landhr. Plant eavL, v. 21, p. 395 ; German translation, 
Studien tiber den Einfiuss der Bodenbeschaffenheit auf das Bakterieiileben, 
Centl. Bald,, abt. 2, v. 43, 1-166), he described xneliniinary investiga¬ 

tions of the cax)acity of soil to break down mannite. 

These investigations, show that the cai>acity of the soil to break down 
this substance, as well as an entire series of other organic substances, 
depends largely on their chemical condition. The soil content of basic 
lime and of xdiosphoric acid combinations, determine the sx>eed at which 
mannite decom|X)sition takes place. The results of the anthr^r's experiments 
seem to indicate that a determination of the speed of mannite decomx>osi- 
tion in non-lime-requiring soils, gives information as to the soil's content 
of easily soluble phosphoric acid comx)ounds readily assimilated by x>lants, 
in the same way as the author’s azotobacter test exi)iesscs the need of the 
soil for lime, 

D. V. S. 


14. A New Apparatus for Mechanical Analyses of Soils. 

Johnson, H W (Iowa Agricultural Experiment Station). Soil Science, 
Vol, XVI, No. 5, x>p« 3^3-366 figs. 5. Baltimore, XT vS A., 1923 

The author gives a x>reliminar\' descrix)tion of an ax3X>aratus for obtain¬ 
ing a belter concex)tion of the x^hysical constituents of .soil 

The ax)paratus is somewhat similar to Svkn Oden’s balance, in which 
the soil x^articles susx)ended in water are allowed to settle ux)on the })an 
of the X)alance ; by means of mathematical calculations a distribution 
curve is then obtained. 

The author’s axqiaralus eliminates these complicated calculations as 
it draws the distribution curve itself by means of a recording arrangement. 
The friction caused by the usual recorder has been avoided by making 
the record electrically ; momentary contacts at regular intervals cause 
sparks to jump from the ])oint at the end of the beam to the revolving 
cylinder, X)assing through the record chart and burning small holes, which 
are sufficiently numerous to allow of the drawing of tlie retjuired curve. 

W. S. G. 


(i) See also, Rcinew, 1922, No. 231. (Ed) 
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15. The Effect of Wear on Small Mesh Wire Sieves. 

Keen, B. A. and HainEvS, W. B. (Rothamsted Jexperimental Station, 
Bengland) Journal of Adncultural Science^ Vol. XIII, Fart 4, pp. 467-482, 
Plate I, figs. <) Cambridge, 1923. 

The authors’ investigations were undertaken to measure the uni¬ 
formity of new sieves with respect to the linear dimensions and area of the 
holes and the diameter of the wire, also to compare these with the corres¬ 
ponding measurements of used sieves, employed in the mechanical analysis 
of soils, etc. 

The measurements were mjide with a microscojie, using a low-power 
objective {30 diam.), and a graduated scale i>laccd in the focal plane of the 
eyepiece, tlie results obtained being plotted as fretjuenev diagrams 

A number of frc(iuency curves showed double ])eaks, and actual ob¬ 
servations showed that there was a systematic distiibution of values 
corresponding to these two peaks. This might indicate disiilaceiiient of 
one of the combs during weaving, thus giving alternate str.inds of wire 
and narrow holes. 

The double and single systems of weaving were com])ared , the single 
design seems preferable for maintaining uniformitv of hole dimensions 
in use, although it is neither as strong not as durable as double weaving 

A test showed tliat a new double-weave sieve passed o 4 of material 
which it should have held ; an old double-weave sieve jiassed i (> and 
an old single-weave sieve passed o.g of material it should have held 

It may be generally concluded that the holes in a new^ sieve woven 
according to the i mm specification do not var^^ greatly from the theor¬ 
etical size, but worn sieves show considerable fluctuations in mesh sizes 
The rubbing action used to pass material through the sieves pioduces re¬ 
lative movement of the wires and causes variation in mesh area between 
the wires. W S, G 

16. The Litmus Method for Detecting the Soil Reaction. 

Careton, K. a. Soil Science, Vol XVI, No 2, pp 91-94, tables 2, 
New Brunswick, U. S A , 1923 

Blue litmus papei in contact with an acid soil slowly changes in colour, 
the speed and completeness of the change depending upon the total acid¬ 
ity as well as the p H value. The object of the author’s experiment was 
to ascertain which of these had the greatest influence on the change in 
colour. 

It was shown tliat the litmus jrAper test depends on the hydrogen- 
ion concentration of the soil. 

The three shades of colour assumed by the paper are described as 
pink, slightly pink and very slightly pink with pH ranges oi 4 8-5 2, 5.2- 
5.8, and 5.8-6.7. 

It is pointed out that the changing ot colour of led litmus does not 
indicate that a soil is basic unless the proper blue colour ol the paper is 
restored. W. S G. 
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17. Field Trials with Artificial Farmyard Manure. 

Garrad, O. H Agricultural Gazelle and Modern Farminfi, Vol XCVIII, 
No 2608, p, 79£. London, £023. 


Exliaiistive investigations liave been carried out at the Rothanisted 
Experimental Station by Richards atid Hittchinsox to perfect a process 
whereby straw could be converted into farmyard manure mthout the 
agency of livestock. The author gives an account of the te.3ting of this 
process on some stacks of straw under ordinary farm conditions, and the 
subsequent utilisation of the artificial farmyard manure. 

The stacks were Iniilt in the following manner;-— Straw^ was laid 
down to the dejith of about one loot and on this was sprinkled powdered 
chalk, the straw' then being s])rayed with water until saturated. This was 
continue<I until the ^lack wms 10 fc‘et high, when neutral sulphate of am¬ 
monia wa^ ap]>licd on the top and well washed in until it had thoroughly 
penetrated the stack. 

In the course of a few days the tenqKuatnre oi the stack had risen, 
and after about three months the straw had broken down into a brown 
humus, very much like ordinary l<irmyard manure. 

The tuMtiu(.nt r)f 52 tons ol straw was carried out in June, 1922. on 
a farm in the RoiniKy M*ir^h, and 5 month', later the resulting artificial 
farmyard manure, and aLt) Mune bullock dung from the same farm, were 
analysed, the results being as follows.— 


Artificial 

Varui>.\rtl nianurc 


Bullock maiuiie 


Nitrojjcn 


0.48 ' 

0.37 

Phosphaic (as In-caluc) . 


■ o.i(» I 

0.27 

Potabh . 


0,27 I 

0.21 

Organic mailer 


; 12.60 1 

i 

11.10 


lueld trials were then carried out with oats to compare the \'aiues 
of both manures, adjustments Ixdiig made so that eipial quantities ol ni¬ 
trogen, phosphate and potash were given to each ])lot. 

The resulting yields of spring oats were : — 



j 


Orain i 

straw 



Qrs 

btis. 

cwt. 

Plot. 1. 

Art. farmyard manure + artificials . 

(» 

1 

0 i 

3 f> V4 

2 . 

Art. farmyard manure only .... 

() 

2 : 

32 

3 

Bullock dung from manure heap . 

i 5 

(> ! 

31 

4. 

Rough and dry dung from yaril . . . 


6 1 

32 3/4 

5. 

vStraw 4 “ artificials. 

i 4 

a 1 

_t 

48 V2 
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If the straw is not uniformly treated patches will remain nnrotted, 
however, such straw can be thrown on the next stack and retreated. An 
improved method has recently been devised which, it is claimed makes 
a more uniform product, at a lower cost than that described above. It 
has been found that one ton of straw will make about 3 tons of artificial 
farmyard manure, the cost of treatment being about 76* per ton of rotted 
manure. W. S. G. 

t8. Fertilisers from Dried Locusts (i). 

The South African Journal of Industries, Vol. VI, No 12, pp. 565. Pre¬ 
toria, 1023. 

An industry has just been started in Johannesburg for the manu¬ 
facture of cattle meal and poultry food from dried locusts, but, for the 
present it is intended to concentrate on the manufacture of fertilisers. 

The raw material is being obtained through farmers, who are offered 
2 s. per bag for the dried insects delivered to the nearest railway station. 

The analyses of the new locust meal are as follows : — 

1) Meal prepared from Voetgangers. — Moisture, 5 %; ash, 22 5; 
silica 19.54; protein (nitrogenous matter), 49.87; ether extract, 8.05; 
iron and alumina, 1.06; lime, 0.2; phosphoric oxide, 0.96; potash, 072; 
magnesia, trace ; crude fibre, 3 44. 

2) Meal from Winged l^ocusts. — Moisture, 5 %; ash, 2(^85; 

silica, 17.32 ; protein, 39.93 ; ether extract, 17 24 ; iron and alumina, 
i.o ; lime o 15 ; phosphoric oxide, 1.4 ; potash, 0.74 • magnesia, trace; 
crude fibre, 3.5. W. S. (L 

19. Wool Washing and its Products including Potash Recovery. 

KlNDn, M. The South Afucan Journal of Industries, Vol II, No I2, 
pp. 028-632. Pretoria, 1923. 

Reference is made to experiments carried out on An-^tialian merino 
wools to test the potasli value of scoured wool. I'loiii stained ])ieces 
and locks, between 4 5 and 6 25 % was obtained and it cip]>e.us th it these 
portions are richer in potash than the backs and fl.inks Irom wliidi clean 
fleece wool is taken. The author considers it advisalde I0 a])ply these 
results to the wool scorning industry in vSouth Africa, where the high ]>rice 
and consequent shortage of iiotash fertilisers is a serious handicap to 
agriculture. A review is made of the methods of extraction employed 
in the United States and in Kuropc. It h,is been lound thtit in the first 
centrifuging process only 75 % of the grease is removed fiom the li¬ 
quor. By using the scouiiiig material repeatedly and centrifuging every 
time it is saturated with grease, it can be used four or five times and a 
6-8 % solution of potash obtained. This has proved a more economic 
proceeding and the cost of initial evaporation is eliminated, besides 
gidug a softer quality wool. According to IIavrez potassium ferrocyaii- 

(i) See /?. 1919, No. 690* R, icjji, No. 18. (hd ) 

[ 18 -If] 
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ide obtained when the yolk mixed with iron filings is submitted to dry* 
distillation is of high commercial value. 

The author does not consider the idea feasible of using potash salts 
thus recovered, as a fertiliser without further treatment, as these mate¬ 
rials would only clog the soil. 

Data are given relative to potash recovery in the United States and 
in Germany, followed by n gener<xl survey of the wool vScouring industry 
in South Africa. The (piestioii ot ciiide wool grease is discussed and the 
commercial valuation compared with English wool grease. The import¬ 
ance of solvent-extracted grease is urged, in conjunction with the possible 
recovery ot potash. M. L Y. 

20 The Manurial Properties of Lead Nitrate. 

Berry, A R (Professot of Ch(‘nnslry, West of Scotland College of Agri- 
ciilliiie) jonryiai of Agruultunil Sutnce, Vol XIV", Part i, pp 58-O5 Cam¬ 
bridge, 0)2 I 

Lead compounds in relatively high concentrations are plant poisons, 
although at k)w concentrations they may act as stimulants. 

The action of lead nitiate upon plant growth is complicated by the 
fact that: i) the salt supplies nitrogen in an available form; 2) its fer¬ 
tilising properties may be destroyed by the toxicity of the lead; 3) there 
may be interaction between the salt and the soil constituents. To elu¬ 
cidate some of these points, w^uter culture, pot and field experiments 
were undertaken. 

As cl result of the investigations it was found that Lead nitrate, as 
a source of nitrogen for fertilising purposes is ecfual to nitrate of sodium, 
when applied in quantities equivalent to those employed in agricultural 
practice. Its effect on the plant was to produce a slightly broader leaf 
blade and a deejTer shade of green, compared with the effect produced 
by nitrate of sodium. No difference in root development was found. 
Used in the amounts given in these experiments, no trace of lead could 
be found in the plant, nor could an}’ lead be detected in a water extract 
of the soil. 

Except in solutions of fairly high concentration, soil adsorbs the 
lead and destroys the toxicity of soluble lead salts. 

There was no evidence to show that the addition of lead ^alts in¬ 
creased the rate of nitrification in soil. W. S G. 

2T Protection of Sacks of Fertilisers. 

Bruno, a (Ingenieur agroiionic). Les sacs a produits cliiraiques lyeur 
protection contre la corrosion chuiiique Compte'^ Roidus des Seance:> de VAca^ 
dimic d'AgYiculture de Ihance, V^ol 9, No. 33, pp S41-843 Paris, 1923. 

Sacks intended to hold acid suKstances have been tieated with a mix¬ 
ture called “ Albla " composed of carbonate of calcium and algae ground to 
powder. Sacks thus protected cost 10 % more than others, but they last 
more than twice as long. 

[*•-*1] 

5 — Agr. tng. 
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Dynamometric experiments have proved that the treated sacks; 
i) are stronger than the control sack before use ; 2) are in a better condit¬ 
ion than the latter after use, especially when the conditions have been harder 
and the contact longer ; 3) continue usable for a variable length of time 
after the control sack has had to be discarded. Further, the texture of the 
sack when treated becomes closer than that of an ordinary sack. 

The author tested the resistance shown by the treated sacks to caustic 
and alkaline compc:>unds and to the alkaline earths. For this purpose, 
he employed sulphate of magnesium, as being the salt of a strong acid, but 
a weak base, and at the same time inert and cheap. Even when hot, a 
solution of magnesium sulphate does not act upon carbf)iiate of lime, and 
the mixture of these two salts that are incapable of reacting upon one an¬ 
other has the property of neutralising both acids and bases. R. D. 

Agricultural Botany, 

22. Stimulation of the Vital Functions of Cells and Its Importance 

for Agriculture. 

POPOFF, M., in CTJiMyjjHpane na KVi^ferbrinirt (})ynKiuin n .mai’oniTo wy 
aeMJieA'feM.Tiero. Enneemoomonne // I'empaffiHff (Natural Sciences and Geo¬ 
graphy), Year VIII, Parts t and 2, pp. i*6. Sofia. 1923. 

Numerous experiments begin by the author as long ago as 1914, 
have induced him to conclude that the stimulating action exercised by 
some chemical substances on the vital acti\dty of the cell is the result of 
the intensification of the respiratory process and of oxidation, as well 
as of the combined assimilation processes of the cell. 

In order to explain this action chemically the author starts from the 
hypothesis that the structure of the living cell like that of a molecule of 
aromatic compounds consists of a central nucleus and many lateral chains. 
Some of the latter have the function of absorbing the oxygen of the air 
and of passing it on to other parts of the molecule. In this way, there 
would be a circulation of oxygen in the living cell. When the lateral chains 
are saturated with oxygen, the circulation of this gas would become slow¬ 
er and the vital processes of the cell less rapid. In order again to in¬ 
crease the speed of oxidation and of the oxidation processes, it is neces¬ 
sary to create free passages for the oxy^gen in the lateral respiratory chains. 
This can only be effected by acting on these chains by means of chemical 
reducing substances, which by remo\nng the oxygen leave the way open 
for a further absorption of this element on the part the cell. Consequent¬ 
ly, the living molecule, when afterwards placed in an environment rich 
in oxygen, will become the centre of a new circulation of oxygen accom¬ 
panied by an intensification of the vital functions. If this action is 
exerted upon embryonic cells, they receive a fresh impulse that may 
influence the whole life of the individual. If on the other hand, the de¬ 
oxidising action is too much prolonged, the cell perishes. 

Starting from this hypothesis of reducing compounds that alone 
can act under certain conations depending upon the concentration of 

[**] 
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the solution and exercising a stimulating influence upon the living cell, 
the author carried out many experiments, both in the laboratory and 
later in the field, with substances that can be divided into the following 
groups : 

1) CO and CO2; 

2) Certain salts of Mg, Mn, K, Fe, Na, P, Cu and Hg ; 

3) Arsenic and its compounds; 

4) Some alcohols and carbohydrates; 

5) Compounds of the group of the aldehydes, ketones, and fatty 

acids. 

6) Glucose and its compounds. 

7) Phenols (mono- bi- and tri-valent and their easily oxidised 
corapoimds, also the aromatic acids from mono-to polyvalent. 

8) Some hypnotic and anaesthetic substances, and also easily- 
oxidisable alkaloids. 

g) Certain turpentines and camphors. 


' Yicltl pt*r Vio hectare m kg 

T.iK'uhlN Fanti ^ Cmp | | 

Seed treatwi with stimulautsi Control 

I ' 

I I kg. ^ kg. 


Plov<Uv M Baltov's faiin 

Bailey 

' ii:, 274 I 

202 

Tazartlijik -^grjaillural School ' 

Barley 

, 294, 214, 241 , 

187 

Staia Zagora ilorsc-brectling faini 

Oats 

j 13^, 140, ibo, 168 1 

100 

1 

Oats 

171, 188, 19^, 212 1 

137 

rif»v(iiv lIor.se href (ling farm 

Oats 

1 212, 220, 240, 267 j 

143 


VTieat 

175, 190, 204 1 

155 

Slara Zagora M Manev’s fijrm 

Wheat 

' 16b, 174, TOO ' 

144 

Stara Zagora Nurscr>’. 

Millet 

1 lOo, 17T, i8t, 208 1 

133 

Altos Agriciilliiral Schtnd 

Rye 

i 253, 279 

218 

Jl(*msh Agricultural Scluxil 

Wheal 

! ^04 I 

126 

SadcK-o Agricultural Schcxil 

<.)als 

! 158, 166, 17b • 

122 


Vetch 

68, 70, 80 

60 

Plovdiv M Ballov’s farm . , 

Rice 

215, 244, 260, 246, 306 

168 

Idovdiv M l^ukotT’s farm » 

Rice 

, 345, 414, 417, 484, 490 1 

310 

Plovdiv iloi sc'breeding farm . . ; 

Mangels 

; 3250, 3625, 3800, 4100, ! 


! 


j 4600 ! 

2898 

Stiira Zagora Horse bret'ding farm . 

Mtuze 

; 2 20, 240, 232 i 

182 

l^lovdiv Horse'breeding farm ... 
Stanimaka Co ofx^rative for tobacco * 

CJiick-peas 

: 133, 14b, 157 

^ Height uf plant j 

ni 1,42 , 

87 

growing. ... I 

Tobaevo 

1,07 

1 


/ bcaves 2S-34 I 

18-34 

Varkfi . ' 

Maize 

327, 3 - 17 , 355 ! 

288 

Vidov . 1 

V’heat 

j 21.u 256 ; 

166 

Kabiuk. ' 

Millet 

! 310, 3 - 10 , 400 1 

120 

_ .... 

Millet 

1 -270, 280 1 

190 


The author experimented with these substances in various ways, 
injecting them into small branches, treating seeds with their solutions 
and testing their effect upon unicellular organisms. The experiments 
of most value to agriculture were made in 1923, on the seeds of cultiv- 
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ated plants over an area of 45 hectares. The following table gives a 
summary of the results obtained together with the locality, the farm 
where the experiment was carried out, the yields obtained, from the 
seeds treated with stimulating solutions and the control seeds respec¬ 
tively. 

The data here given show that by stimulating the seeds it is possi¬ 
ble to increase the yield of cultivated crops 20, 30, 40, 50 %, and even 
more. Even if we leave out of account the highest figures, we get a cer¬ 
tain increase of 25-30 %, and in the case of rice, of 40 %. The author 
intends to carry out these experiments on a larger scale in 1924. This 
method of seed stimulation has also been practised, under the author's 
direction, in other countries as well as Bulgaria, viz., in Germany, Czecho¬ 
slovakia, Hungary, etc. 

A detailed account of the method will be given in a book shortly 
to be published, but in the meantime, the author refers his readers to 
several papers he has published on the subject in Bulgarian and foreign 
reviews. T. G. 

23. The Adaptability of the Mesquite (Prosopis juUflora) to Con¬ 
ditions in India. 

Kunhikannan, K. (Department of Agriculture, MyvSore) A Useful Plant 
for India. AgrtcuUural Journal of India, Vol. XVIII, Pt. II, pp. 144-147, 
figs. I. Calcutta-London, 1923. 

The author has recently introduced seeds of the mesquite (Prosopts 
jidiflora) from Calilornia for tiial in India and tests have also been made 
with seedlings from Hawaii which are thriving well in Bang<dore vSatis- 
factory reports have been received from vaiious districts and the ex|)e- 
rience available appears to prove the adaptability of this valuable phint 
to Indian climatic conditions, and encourages its introduction into other 
localities. 

A botanical description is given f)f the tree and attention i.s drawn 
to the nutritive value of the pods (especially as cattle food) and oi the 
honey tree (a tree of about 30 ft. across is estimated to produce 2 ^4 lt>- 
honey). Apart from its ornamental value, the economic w’orth of the wood 
for furniture and cabinet work should be remembered. M. L. Y. 

24. A Method for the Quantitative Estimation of Tannin in Plant 
Tissue. 

Mknaui;!' P. (Research Chemist, Oklahoma Agricultural Experiment 
Station), Journal of Agricultural Research, Vol. XXVI, No. 6. pp.257-258. 
Washington, D. C.. 1923. 

The literature of this subject makes no mention of a process for the 
estimation of small quantites of tannin in plant tissues. The author made 
a study of the grain-sorghums and describes the method used for this pur¬ 
pose, in which a colour-reagent is employed. The colour reagent is made 
by boiling 100 gm. of pure sodium tungstate, 30 gm. pure arsenic acid (As* 
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O®) with 300 cc. water and 50 cc. cone, hydrochloric acid for two or three 
hours under a reflex condenser. The solution is then cooled and diluted 
to I litre. 

Among other results quoted are included, darso 0.4 % tannin ; white 
kafir, trace ; African millet 2.7; broom coni 4 %. M. L. Y. 

25. Plant Physiology. 

West, Dr. CvRiiy (LowTemperature Research Station, Cambridge). Science 
Progress, Vol. XVIII, No. 71. London, 1924. 

The author gives a brief summarj’^ of recently published works on the 
behaviour of plants and plant tissues when exposed to frosts or low tem¬ 
peratures. 

One of the first indications of first injury is due to the withdrawal 
of water from the cells, and the displacement by this water of the air in 
the intercellular spaces. In some plants the frozen cells arc stimulated 
to abnormal growth, tumour-like outgrowths being produced, similar in 
many respects to those produced in the plant by pathogenic organisms. 
Cabbage plants wliich had been hardened " by being kept at 3? C for 
five days withstood exposure for half an hour to *—30 C, whereas the 
control plants were killed. It is believed that this resistance may be 
attributed to a change in the proteins of the protoplasm. An increase 
in the amido-acid content of the hardened plants takes place, but carbo¬ 
hydrate changes are slight. 

It has been found that fruit buds of the apple, peach, cherry and 
apricot, show different degrees of hardness at different stages of develop¬ 
ment, and these differences are attributed to changes in the quality and 
concentration of the cell sap. 

Potato tubers when frozen solid are killed and collapse on thawing ; 
if the freezing is less severe they may apj)ear sound externally, but 
when cut open show signs of internal frost necrosis, discolouration of the 
vascular network being usually the most obvious change. The condi¬ 
tions necessary to produce frost necrosis are exposure to — lo® C for one 
hour, to —50 C for twx) hours or to —3° C, for several hours. 

The freezing point of potatoes tends to rise as the season advances, 
and varies with different varieties; early and mid-season varieties generally 
have a higher freezing-point than late varieties 

The success or failure of fruit and vegetable cold storage depends 
not only on the lengthening of their cold storage life, but also upon the 
maintenance of such conditions as will allow the various physical and 
chemical changes, termed life processes, to proceed without in¬ 
terruption. At low temperatures these processes may be profoundly 
altered. 

Apples have been showm to be more susceptible at low tempe¬ 
ratures, to brown heart, a functional disease, than at ordinary tem¬ 
peratures. 


W. S. G. 
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26. Fermentation and Germination of Wheat and Sunflower Seeds. 

Bach, A. and Oparin, A. ttber die Fermentbildmig in Kleinen den Pflan- 
zensainen. Biochemische Zeitschrift, Vol. 134, Nos 1-4, pp. 183-189. Berlin. 

Researches on ferments (Katalases, peroxydases, oxydases, amylases 
and proteases) formed simultaneously at the germination period of wheat 
and sunflower seeds. D. v. S. 

27. Physical Factors influencing Plant Growth. 

Crkmiku, V T^a croissance des vegetaux et les principes de la physique. 
Comptes rendus de VAcademic des Sciences^ Vol. 17O, No p. 265 Paris, 
1923 

The author discusses the growth of the plant in relation to internal 
forces acting in the primary cells. 1). v. S. 

28. Further Observations on the Osmotic Pressure of the Juices of the 
Potato Plant. 

LuTMAN, B. P. Journal of Agnculiural Research, Vol. XXVI, No. 6, 
pp. 243-246, tables TO. Washington, D. C., 1923. 

Confirmation of results previously obtained with reference to the high 
osmotic pressure in the cell sap of potatoes compared with that of the old 
leaves, stems or new tubers. Results of four years experiments are given 
with detailed records of cryoscopic readings. M. ly. Y. 

29. Study of the Reproductive Organs of the Oil-Palm. 

VandERYST, H. (Agricultural lixpert at Kisantu, Belgian Congo). Etude 
botanico-agronomique des organe reproducteurs de VElaeis Bulletin de VAs» 
sociahon des Planteurs, Vol X, Nos ii and T2, pp. 198-203 Antwerp, 1923 

This article is an abstract from the author's work entitled Introduc¬ 
tion a Tetude du palmier a huile " (still in course of preparation), and con¬ 
tains an account of the spadices and fruit bunches of Jilacis ffuineensis. 

R. D. 

30. Maturity Changes taking place in Refrigerated Pine Apples. 

HENRICKSON, H. C. The Journal of the Board of Agnculiure of Briltsh 
Guiana, Vol. XVI, No. 3, pp. 152-154 Denierara, 1923. 

Report of observations made on pine-apple fruits after removal from 
the refrigerator. The changes in composition and colour according to 
variations in temperature were noted and the following deductions made : 
i) A tem]>erature of will partly interfere with maturity changes. 

This applies also to fruit ripened on the plant which il not infected with 
fungi will keep for a week without change, although for longer it is not 
dependable. Green fruit will not change colour perceptibly ; 2) A temper¬ 
ature oi 35^^-49<^F. prevents changes very effectively whether the fruit is 



AGiaCUI.TXTRAI. BOl^ANY — PI.ANT BREi^BING 


71 


either green or ripe. Green fruit will mature after removal from the refri¬ 
gerator if kept there only for six days. If kept for a longer period a 
normal change does not occur either in colour or in composition of the 
juice ; 3) Pine-apples can therefore be precooled at a temperature as low 
as 350F for a short period with satisfactory results. Well coloured fruit 
can be stored for a fairly long period at about 400F. 

Considerable shrinkage was noticed in fruit stored at Soo-bo^’F for 
three weeks but the change was negligible when kept at 35*^-45^F. As 
regards methods of prevention of shrinkage: covering the fruit with melted 
paraffin was found to be successful. The fruit was smoother and firmer 
for a much longer j>eriod than when left-untreated This method is, 
however, not recommended for green or bronze coloured fruit as the pa¬ 
raffin hinders colour changes, but is suitable for large sized i)lant-ripened 
fruit shipped under refrigeration. Such fruits are suj^erior in quality to 
those picked be! ore being coloured and there is every opportunity to 
build up a market, a practice hitherto neglected M L. Y. 

PlavU Breeding 

31 Plant Breeding from the Standpoint of Utility. 

Zavitz, C A (Professor of Field IIusl)andiy% Agricultural College, Guelph. 
Out Sdentifu AcruuUure, Vol IV’. No 4, pp. TT3-TT6 Ottawa. i<)23 

An account of the work of the Ontario Agricultural College as regards 
improvement ()f crop yields by selection and cross-fertilisation. The 
authoi mentions that a total of over 2500 varieties of farm crops have been 
grown under test to study their suitability for Ontario conditions, and 
a])out 30 oot) hybrid pLints have been grown annually and studied. Descrip¬ 
tions and details are given of A C varieties of peas, barley, oats, early 
oats, winter wheat, spring wheat, rye and millet. W. S. G 

32 A New Wheat for South Sweden. 

Akkrm\n, a vS\alof Pansar Ill Ky inyccket hogt avkastaiidc hosl- 
vetersort for Ska tie och agransaiide pro\msen Svenges Visadcf6}eningi>, 
Part pp 127-1^^ Svalof. 102^ 

One of the best wheats obtained at Svalof is Pansar III, the result 
of a cross made by Prof Nii.sskn-Ehi.e between the wheat Grenadier ” 
which produces good grain, but is not sufficiently cold-resistant, and 
the Kotte " variety that is resistant both to rust and frost. Owing to 
its great productivity (the yield is 10 to 15 larger than the varieties 
grown previously), and its rust and cold resistance, Pansar should soon 
become the wheat chiefly cultivated in South Sweden. 

The hybrids first put on the market showed a certain instability, 
as often occurs in the results of recent crosses 

In order to remedy this defect, Niesson has made a new selection 
since 1912 with a view to obtaining greater fixity of characters, earlier 
maturity and shorter straw. The result was Pansar II, a wheat with 

[n-Ml 



72 


BREEDING 


the same characters as Pansar I, but having slighter and shorter straw. 
Pansar II as placed on the market in 1919, and was soon grown through¬ 
out the whole of South Sweden. 

The author however was still not satisfied, and in 1915, in order to 
produce better forms with higher yield and stiffer straw, he began a new 
series of selections. Three of the lines obtained (0804 — 0805 and 0806) 
were subjected to comparative cultural tests in 1918. 

The best results both as regards yield and straw were given by 0806 
which had very short, stiff haulms, thus comparing very favourably 
with Pansar II; it was sold imder the name of Pansar III. 

Productivity, ~ The cultural comparative tests made at Svalof, 
Bonkoping and Alnarp testified clearly to the undoubted superiority of 
Pansar III over Pansar II. 



Pansar 

HI 

Pansar IT 


Ki; gram per 
hectare 

Kclati\c 

number 

Kg. gram per 
htetart 

Relative 

number 

Svalof (1919-1922) . . 

5 055 

102 7 

4930 

100 0 

Duiikopmj? (1920-1922) . . 

6 100 

106 I 

S 740 

100 0 

Alnarp (1920 1922) . . . 

5 400 

108 s 

S 030 

100 0 

Similar results were also obtained from comparative cultural experi- 

ments cairied out in many parts 

of South vSweden 

in 1920, 

1921 and 

1922. Taking the production of 

Pansar II 

as 100, 

the general average 

of Pansar III was 181.8 in 1920, 

103.6 in 1921 and 

101 3 in 1922 Pan- 

sar also holds it own well if compared with Riddar 




Pinsar 

Ill 

Riddai 


Kg gram ix*r 
hectare 

Relative 

number 

Kg graitiixr Relative 
lit'ctart number 

Alnarp (1920 1922) 

5 400 

103 ^ 

-5 150 

100 0 

Svalo! 

5 0*)5 

98 8 

5 070 

100 0 

District of Malmatrus 1921 

5 260 

107 2 

4 910 

100 0 

District ot Malmatrus 1922 

3 740 

103 9 

3 b?o 

100 0 


At Svalof, and in places in general where early maturity is required, 
Riddar from its quick ripening coupled with its great weight per hecto¬ 
litre may well retain its place beside Pansar III. 

The following table gives the averages obtained with other varie¬ 
ties during a three years’ series of cultural tests by Prof. 1'orsberg. 



Kg. gram per 

Relative 


hectare 

number 

Pansar IT . 

5 030 

100 

Fylgia ... 

5 040 

100 

Riddar .... 

... 5 220 

104 

Standard. 

M20 

106 

Pansar III . . 

... 5 400 

107 


Strength of straw : this is estimated according to a conventional scale 
of values ranging from i-io. 
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The data obtained from field observations at Svalof were as follows; 


10*9 ^^920 


Extra Squarehead III. . . 6 9 

Sol II. s 6 

Pansar II. 6 8 

Pansar III. 9 lo 

Riddar . 6 9 

Fylgia ... 5 7 

Fys. ... 3 ^ 


1921 1922 Average 

7 5 6.8 

5 I 4 3 

7 *> 6.5 

8 7 8,5 

8 4 6 8 

4 I 13 

3 I ^.3 


Owing to its high yield, stiff straw and resistance to rust, Pansar III 
has the right to maintain its place on the market. This wheat is espe¬ 
cially to be recommended for the warmer grain soils of Skania, where 
hitherto Pansar II and lixtra Squarehead have been cultivated. Pan¬ 
sar III could however be grown in other parts of South Sweden where 
the climate is similar to that of Skania, such as for instance, Stalland, 
Blekinge, Sudkalmar, Oland and Gottland. 

In the other zones of Gottland, the new variety will only do well from 
the technical standpoint and ripen regularly in particularly favoured 
spots. As a rule, it is better to cultivate in these localities earlier and 
hardier varieties, such as Piddar, Sol II and Thule. C. P. 


33 Natural Crossing in Winter Wheat. 

(iARBt.R, R J and ^OKENSnrRY, K S Joutnal of the Ametiran Soaetv 
oj A(^ronom\, Vol XV, No 12, pp 50vS 512 Albany, N. Y, 1023 

l^orinerly it was believed that natural crossing in wheat .seldom oc¬ 
curs, but e\ddeiice collected (luring the past few^ years shows such a behef 
was not well founded, a.s natural wheat hybrids have been observed in 
various countries by plant breeders. The occurrence of such h3’bridisation 
adds to the difficulty (ff niaintainiiig pure lines. 

The authors’ object was to present evidence of natural crossing in 
winter wheat grown on the Agionoiny I'arni. West Virginia. 

In the summer of ii)2i ovei 3000 spike -^elections weie m«idc from 
19 impure varieties of wdieat, showing s]>ike characteri.stics iliffering in 
awn dcvelo})nient, outer glume colour and coveiing (]>ubesccTit 01 smooth), 
these thret* characters being used in detecting the I^, ])lants and also 
in determining segregation. In all, there were 14^)1 jnne line selections 
whose spikes were studied. All the plants thought t<^ be first generation 
hybrids found in the I4(>i selections grown in 1922 were' .igain grown in 
1923, a single spike of each P”',, jdant being used to lest breeding char- 
acteristies. The results showed that eleven jdants w^ere not hybrids. 
Twelve of the progenies were killed oi damageci by winter injury so that 
their breeding behaviour could not be ascertained. 

The variety Mammoth Red produced 10 P\ hybrids in q 8 rows, 
whereas the variety China, produced none. 

The earliest variety began heading about May ib and the latest May 
23, 1921. The data show that during this period there was only one day 
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on which rain fell and that was when the wheat had nearly finished bloom¬ 
ing. There were 6 cloudy and 5 clear or partly clear days. The temper¬ 
ature fluctuated from minima of 38° and 620F to maxima of 650 and 860F. 
Relatively more Fi hybrid plants were found among the earlier blooming 
varieties, which, for the most part bloomed during sunny days. 

These investigations show that natural crossing occurs in winter wheat, 
and the evidence indicates that for the year 1921 and under the given con¬ 
ditions, there was less than one per cent, natural crossing. W. S. G. 

34. Studies in the Genetics of Maize. 

I. Eyster, W. H. The intensity of Linkage between the Factors for Su¬ 
gary Endosperm and for Tunicate Ears and the Relative Frequency of their 
Crossing over in Microspore and Megaspore Development. Genetics, Vol. 7, 
No. 6, pp. 597-601, Menaslia, Wisconsin, 1922. 

II. Zapparou T. V. La Stazione di Maiscoltura di Bergamo. L*Italia 
agncola. Year 60, No. 12. pp 446-456. Piacenza, 1923. 

I. The author describes the results obtained in the progenies of reci¬ 
procal back-crosses and data relative to the freijuency of crossing over in 
microspore and megaspore development in maize(i). The linkage intensity 

Crossing-over hetiveen Susu and Tutu as shoim by ihe back crosse 

Sutu sutu , sntu Sutu 
■ , X and ^ X 
suiu sutu sutu sulu 






15 ? 




Pedigree 

-- 

— 

— 

— 




Numbers 

Su Tu 

Su tu 

su Tu 

1 

su lu ! 

1 

t 

Total 

Cro^sovcT.s 

1 Cfos.sover» 

1 % 

660-13 ..... 

27 i 

1 

53 

J 

169 ! 


i 30.18 -h i.35 

660-16 .... 

32 

66 ■ 

5 b 

j 16 1 

180 ; 

^8 

1 20.67 4 - 2.28 

661-2 .. 

25 

i 62 ' 

52 1 


r 08 

54 

1 32.14 J: 2..36 

663-6. 

60 

“7 i 

97 

25 1 

299 [ 

«5 

1 28.45 ± 1-77 

663-9. 

37 1 

! 93 

' j 

(>7 


234 ' 

71 

j 31.62 ± 2.01 

Total. 


403 1 

i_1 

335 

I3I j 

1,050 

1 

312 

1 29.71 ± 0.95 


(i) When two genes exist in the same chromosome, the tendency is naturally towards 
coupling of characters, known as linkage of factor-pairs. For example in case of linked 
*genes A and B in the same chromosome y ; all the gametes, both male and female will 
reproduce characters A and B, By crossing witli another species, containing genes a and 
6 , the Fi hybrid may be represented by the formula Aa Bb. This hybrid, aUowing for 
the linkage AB, Ab, aB, ab, should give only one type of gamete AB and ab. Back-crossing 
the hybrid of the first generation with the recessive character, gives: 

abAB « 1 
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between the factor pairs Susu and Tutu (sugary endosperm and tuni¬ 
cate ears) was examined. 

The plants constitute Swsw Tutu the frequency of crossing over 
being limited to the coupling of two ^ factor pairs and two $ factor pairs. 

^u Tu 

The author has utilised tliis cro.ss — to obtain reciprocal back-crosses 

sutu 

which represent a coupling series. Results are shown, in the Table. When 
the Fi plants were used as seed parents the percentage of crossing over 
varied from 26.67 2.28 to 32.14 ± 2.36. When the same plants 

were used as pollen parents, the percentage varied from 24.39 ± 1.96 to 
41 63 2.12. A summary of these data is given as follows; 

F. 

as ^ lis 

738 I 389 

312 546 

Total ... I 050 I 935 

% Crossing over. . . ... 29.7 0.95 28.22 ± 0.98 

Difference « 1.49 : 1,36;. 


Non-cross-overs . 
Cross overs . . 










Su Tu 

s«.« 

^ su Tu 

su tu 

Total 

! i 

1 Crossovers 1 

Crossovers ! 

% 

1 

Difference 

XOO 

1 

312 1 

26<) : 

1 

1 

94 ! 

778 

i 197 

25.32 X 1.10 

4.80 ± 2.59 

81 

1 

148 ' 

42 1 

234 

: ^23 

28.32 ± r.47 

+ I.O7 ± 2.71 

55 

8| ' 

38 

32 

209 


41.63 ± 2.12 

- 0.49 ± 3-17 

30 

97 

93 ' 

48 

2b8 

< 78 

29.to ; 1.87 

+ 0.07 ± 2 57 

37 

96 

89 1 

24 . 

246 

1 

24.39 1.95 

7-2 3 ± 2.8 

i 303 

752 

_1 

637 j 

241 i 

1,935 

i 

549 

28.22 0.98 

- ± 1 - 3 ^ 


The hybrid will produce, as mentioned above, only two fomrs of gametes, a and b 
separated from the chromosome pair A and B, and each of these forming part of a dis¬ 
tinct cellule. 

Supposing then that the two chromosomes AB and ab are split up (whilst still ad¬ 
jacent or alongside each other in pairs) and that the two halves then reunite but change 
their position, the result will be twt> chromosomes Ab and Ba. Tliis probability is the sole 
explanation of the “Crossing over’* theory. It may be noted that the hybrid Aa Bb 
in addition to the gametes AB and ab produces a number of gametes Ab and Bb and 
the crossing over is even mote marked. By rectossing the Ft progeny {AaBb) with the 
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In megaspore development the average percentage of crossing over 
appears to proceed in an almost identical manner. 

Conclusions : i) A linkage exists between the factor pairs sugary 
endosperm {Su) and the tunicate character {Tu) in maize ; 2) Crossing 
over in both niegaspore and microspore development occurs in approxi¬ 
mately the same frequency; 3) The average percentage of crossing over 
between these factor pairs was found to be 28.63 ^^i^d 29.7 respectively. 

II. IMPROVEMENT OK MAIZE VARIETIES AT THE BERGAMO EXPERI¬ 
MENTAL S'l'ATTON, IiALY. — Work was begun in November 1922 with 
four varieties. Xostrano dellTsoli*. “ I'ignoletto d'oro, Scagliolo and 

Rostrato, and trials have since been made at Bergamo with some hun¬ 
dred varieties distributed over Italy, chiefly in the northern districts 
where the Idghest yields are obtainable. These are chiefly autumn and 
spring types, vtry few are white coloured and feve are “ cinqiiantine 
In addition the following varieties are under observation : one from Tri- 
politania, one from Somaliland, one from PVance, 5 from the United 
vStates, 12 from Argentina, etc. 

In 1923, artificial self-pollination tests were made and some thirty 
types were eventuallv selected for further studies. The plants, were 
less vigorous, and distinct differences were observed in phenotypes etc., 
but the pure descendants were more uniform. The characteristic differ¬ 
ences included : size, resistance to adverse conditions, abnormalities, etc. 

Special attention is being given to earl)^ maturing varieties. This 
has been found associated with the position of the ears. In 1922, a sow¬ 
ing was made from non-self pollinated ears of Nostrano dellTsola 
taken from upper and lower portions of the culm respectively. The 
plants thus obtained were self-pollinated, and the resulting progeny 
from the lower portions were early maturing, but not well develo})ed 
(only 30 % surviving) ; those frotii the upper portions were on the con- 

parents aa bb (associated with only one form of gametes ab), the results are calculated 
thus : 

ah X AB AaBb (1) 
ab X ab aabb (2) 
ab X aB = oaBb (3) 
ab X Ab — aAbh (4) 

Types 3 and 4 which contain only one of the two factors^ and B (normally linked ’*) 
are termed cross-overs 

Morgan who first traced the crossing over wilh Drosophila, observes that this is only 
possible when two female gametes arc produced. It appears therefore that four t3n>e8 of 
female gametes are produced AB, ab, Ab, aB, and only two miUe gametes, AB and ab 
It is therefore advisable to employ the recessive aabb as male parent. 

If the recessive be used as female parent the egg-cells in which the ab is fertilised in 
equal proportions by the spermatozoa AB and ab would give a progeny consisting as to 
one half, of individuals resembling the recessive parent, and as to the other, of individuals in 
the form of the hybrid Fj. Tanaka, when experimenting, with Bombyx observed on the other 
hand that “ crossing over ” occurs only in the formation of male gametes. 

Recent experiments with hermaphrodite plants, the primula and maize, have shown 
that ** crossing over ** occurs in equal proportions with microsporcs and macrospores. 

[M] 
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trary, well developed, in spite of the general loss of \dgour as a consequence 
of self-pollination. 

The variation in cob-formation, the blackening of the ear (protected 
by the short bracts), the imperfect grain, the tendency to sterility, etc., 
have all proved to be individual characters. G. A. 

35. Improvement of the Rice Crop in Malaya. 

I, — Jack, H. W. (Ju^onomic Botanist, Dept, of Agriculture, F. M. S. 
and S. S.) The Malayan Agricultural Journal, Yol. XI, Nos. 7-8-9, pp. 168- 
212. Kuala Liunpur, 1923 

II. — Bikkinshaw, F. (Actg. Chief Agric. Inspector), Distribution of 
Selected Strains of Pure Padi Idem, Vol. XI, No. ii, p. 335-343. 1923. 

I. — Although 1700 so-called varieties of rice have been collected 
in Malaya, in reality there are pnd)ably not more than 300-400, and thCvSe 
can all be placed in one of the following groups, of which the vSeraup and 
Radir type^ are the most important and include about 80 of the total 
{a) Serau]) ty])e, has a distinct shoulder on the anterior extremity 
of the grain. 

[h) Radin type, very’ uniform in outline, medium length. 

((/) Rangoon type, broad and thick in juoportion to its medium 

length. 

Ivxperiments were carried out to ascertain the relationship between 
yield pei plant and tillering power and the result.s showed that strains 
having a high tillering ])owtr must be selected it increase in yield ot grain 
is to be attained 

In Malaya, wet padi is almost entirely .sown in a nursery and later 
transplanted into the fields, the .spacing of seedlings in the final planting- 
out depending entirely on the nature f)t the .soil, cultivation, and average 
de])th of water. 

As regards the best number of .seedlings to plant together, it was 
found that the yield j)er “hill’' and per acre shows a definite tendency ti^ 
decline when more tlian three seedlings are ])lanted per hill 

A test showed that light grains should Ix^ avoided when selecting .seed. 

Manuring is little ])ractised in Malaya, although guano is used in Per¬ 
ils, Kedah and parts of Perak ; the amount of phosphate in the guano varies 
from 6.3 to 32 ‘X) and the quantity broadcasted ever>' second year is 
from 600 to 800 lb. per acre. The thick growth of grass and weeds which 
springs up in the interval between the padi seasons is cut down and allowed 
to rot, or is ploughed into the wet soil, and is beneficial to the following 
crop. Various leguminous jdants are being grown for green manures at 
the Krian Experimental Station, 

The method of plant improvement by hybridisation and the isolation 
of elementary species has been applied to rice in the Krian dstricts of Perak 
where there is a continuous area of about 56 000 acres of irrigated rice 
land, in consequence of which the chief rice-breeding station was established 
at Titi Serong in this district. The importance of increasing the yield 

[35] 
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will be realised from the fact that this district produces annually about 
i4 0()(>()O() gaiitungs of padi (i gantung of padi =5.25 lb. approx.). 

During joo strains of padi were selected from the heaviest 

producing districts and grown as pure lines, and at the next harvest 1000 
more selections were added to these. All these strains were planted as 
pure lines, in triplicate, for two successive seasons, after which very many 
strains were discarded, until in 1922-23 only 77 strains representing five 
varieties were under trial. The author\s data show that, giving due consi¬ 
deration to seasonal variations, a gradual increase of the mean yield per 
plant is apparent. 

The following selections have been made for further trials in 1923-1924 
and for distribution in 1924-1925 : Seraup kechil Nos. 3O, 52, 48, 68, i ; 
Radin puteh No. 13 ; Radin kuning No. 7 ; Radin nierah Nos. 2 and 4 ; 
Seraup besar No. 15 ; Rahit No. 1. These have alrady been tested dur¬ 
ing the past two seasons at the Titi Scrong Station in half-acre ]>lots and 
also in other parts of the I'eninsula. 

A striking characteristic ot nearly all the strains tested is the absence 
of empty grains on the ears, and the robust stand of the padi is anothe r 
feature. 

The data obtained show that the Seraup variety which recpiires 7-8 
months to mature has a higher mean yield than the Radin type which matu¬ 
res in 6 months. The tillering curves are similar to the weight ('urves, 
Serau}) being 20.5 tillers as again.st 19.0 for Radin. The Seraup varieties 
are better than the Radin for milling purposes, the lonnei averaging (>3 
of rice (by weight) and the latter 60 

The author expects that the use (^f selected ])un‘ strains will show^ 
increases varying from 5 to 25 according to local conditions and methods 
of cultivation. 

TI. — As a result of ^eveIal years' wr)rk at the Titi Serong Rice 
lixperiment vStation, isolated ])UTe strains of padi are in existance giving 
higher yields than iinsclected varieties in the c'ountry. Control of the 
distribution of these improved strains is necessary for the following 
reasons:— 

{a) The cultivator’s prefcTcnce for the local varieties. 

(h) The necessity to select a strain of a variety suitalile foi its en¬ 
vironment. 

(c) The necessity tf) guard against deterioration thorough admixture 
with unselected .seed. 

('/) The importance of recording yields from these strains and local 
varieties. 

(e) To make comparative tests of ])ure strains in order to ascertain 
the most suitable strain for each locality, especially as padi is very 
susce])tible to changes in environment. 

The pure strains cho.sen when grown at Titi vSerong, have given yields 
of from 20 % to 25 % higher than those of local varieties, but results 
cannot be judged from one or two years records, hence the need to control 
the subsequent distribution. At Kampong Lalang the average yield from 
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8 plots was over 730 gantungs per acre as compared with a yield of 575 
from the best local variety. 

In many instances the yields obtained from pure strain padis, even in 
the first trial, are such as to warrant the belief that they will be extensively 
planted after a few seasons. W. vS. G. 

36. The Standardisation of Rice in Cochin-China. 

DKvrai(;niv, G. I^a selection fxiur la vStandardisation des Paddys et des 
Riz. Pnblicalnm dn Gnuveruement de la Cochmchine , i pciinphlet, of 8 -f~ ^9 PP* 
Saigon, 1923 

A popular pamphlet setting forth the importance of the rice-cultiva¬ 
tion question in Cochin-China and describing the means to be adopted by 
the Anuaniites for the improvement of the product with a view to its 
standardisation. 

The cultivation of the improved varieties will onl}’ increase if a higher 
price is paid for the selected grain, and at present, the Cliinese, who are 
the chief purchasers of rice, pay the same for all qualities. The state 
of affairs has, however, begun to improve, for out of the 11 140 tons of 
paddy that can be handled daily at Choloni (centre of rice preparation 
near vSaigon), 4 500 now find their way to the factories managed by the 
French. Most of these firms buy paddys selected at the Government 
vStation, and, on the production of the certificate of origin, pay a little 
more for this grain than for ordinary' kinds of rice. 

The Government of Cochin-China is having a Laboratory of Genetics 
built at Saigon ; it will be provided with an experiment field of 37 hectares. 

At the present time, however, it is not a question of breeding pure 
lines, but of obtaining po])ulations that answer trade requirements. 

The jiamphlet contains a list of the 14 commercial varieties of rice 
recognised by the Saigon Chamber of Commerce . By “ sweepings " are 
to be understo<id ])ortions of grains with a volume below^ 50 % of that of 
the whole grain. “ Yellow grains is the term applied to all seeds showing 
any trace of colour, the proportion of the latter must not exceed 2 % up 
to the end of July, and 3 subsequently. R. I). 

37. Inheritance of Growth Habit, Pod Colour and Flower Colour in 

Soybeans. 

Woodworth C. M. (Associate Cliief in Plant Breeding, Tlliuois Agricul¬ 
tural Experiment Station). Journal of the Amcrican Society of Agronomy. Vol. 15, 
No. 12, pp. 481-494 Albany, N. Y., 192^. 

Two types of growth habit in soybeans are described, one a tall, 
luxuriant growing, late maturing type ; the other a low, compact, early 
maturing type. Genetically these two types behave as allelomorphic 
characters, the late maturing type being dominant. The genetic difference 
between them appears to be‘determined by a single pair 5 , s. 

Dark-coloured and light-coloured pods constitute an allelomorphic 

[ 3 <- 3 T] 
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pair of characters, dark being dominant to light and differing from it by a 
single factoi pair L, /. 

Purple and white flower colours constitute a simple Mendelian pair of 
characters, purple being dominant. The factor W, w is proposed. 

Pei feet correlation exists between flower colour and stem colour; 
purple flowers always accompany dark stems, and white flowers green 
stems. W. S. G. 

38. The Morgan Theory applied to Lathyrus. 

PiinneTT, R C. Linkage in Sweet Pea. Journal of Genetics, Vol. 13, No. i, 
pp. 101-T23, figs. 6, I Coloured plate. Cambridge, March 1923 

The author rejects the hypothesis of reduplication, and adopts Mor¬ 
gan's view respecting the haploid number of chromosomes and the number 
of groups of independent characters. 

The present article describes the results of a series of researches on 
Lathyrus odoraUts and also incorporates the data collected from 1904 
until the present time. 

The number of haploid chromosomes in Lathyrus is certainly seven, 
therefore according to Morgan's theory, there cannot be more than seven 
groups of independent characters. In the course of the investigations 
five different linkage groups were found and defined. 

I. Group A (rt) : under this head are included three pairs of charac- 
terwS with their respective allelomorphs. 

(1) A purple a} red 

(2) A'^ round pcillen grains elongated pollen grains 

(3) A^ erect vexillura hooked vexillum 

The crossing-over percentage between and A^ is only i, wliich 
means that the two genes are nearly related and situated in the same chro¬ 
mosome at one unit of distance. The number of cross-overs between * 4 * 
and is 12 %. 

From the data at hand it would appear that A^ is situated midway 
between and A^. 

II. Group B (b) 

(1) dark axils light axib 

(2) fertile anthers sterile anthers 

(3) B 3 normal flowers *3 anomalous flowers. 

The interval between and B^ is probably 25 units, while B’ is si- 
jtuated between B^ and B®, and lies at a distance of 6 units from the latter. 

III. Group D {d) the type of Lathyrus known under the name of 
acacia " is characterised by leaflets taking the place of the leaf-tendrils. 

normal (with tendrils) — acacia type. The colour of the flow¬ 
ers is normally bright (purple and red), in some cases, corresponding to 
the recessive series, the colour becomes pale (blue,or reddish blue), 
bright colour d^ pale colour. 

m 
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From 1910-20, a certain number of families obtained from a cross 
between acacia '' with bright coloured flowers [d D^) and normal tendrils 
and blue flowers (D^d^), produced in the individuals having normally 
developed tendrils and brightly coloured flowers. 

In the F2 generation, four classes were obtained : 

bright colour pale colour. 

“ Tendril *' with bright coloured flowers.847 

» » pale « * .298 

“ Acacia ” » bright coloured flowers.• . . . 300 

» » pale » » . 49 

The small number of acacia type with pale flowers being much 
lower than was expected suggests the possibility of linkage between “ a- 
cacia '' and the bright colour of the flowers. Reciprocal crosses were made 
between “ tendril " with bright flowers and acacia with pale flowers. 
In JFi, as in the ])recechng case, there were “ tendril individuals with 
bright flowers, while in the F^, the following groups appeared : 


“ Tendril ” with bright flowers.424 

'> i> pale » .. 99 

“ .\eacia ’* with bright flowers.102 

» « pale » . 91 


Linkage therefore exists between brightness of colour and the aca¬ 
cia type — tlie jiercentage of cross-overs would be about 33. 

Ili. Group F {/) 

Fi coloured flower-' /i white flowers type R. 

These white flowers had round ix)lleii grains and belonged to the 
luiiily Henderson variety. On cro.ssing the white, round pollen-grain 
form of Ivnily Henderson with the white, elongated pollen-grain Kmily Hen¬ 
derson type, some individuals with puq^lc flowers were obtained ; tliis is 
said by the author to be due to the presence of the complementary factors 
C and R. By white of type R should be understood the white bearing 
the f.ictor R, wliile white ot type C contains the factor C. 

/'j — pir»cumbent h.ibil U == bush habit 

The first character is dominant. 

1*3 stlf-colourcd /3 w speckled. 

The speckling is due to a white veining that interrupts the uniformity 
of the colour, so that we get speckled red, speckled ])urj)le, etc. 

The relation between the white (type R) and the speckled characters 
respectively is very interesting ; the three tiritings, self-coloured, speckled 
and white must be regarded as making a series of multiple allelomorphs. 

Repeated crossing experiments have, in fact, shown that not more 
than two of these characters are ever present at the same time in any 
single individual. 

The existence of linkage between white R and bush habit is equally 
clear. 

[38] 
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In T905, a cross was made between a bush form with white flowers 
and the common cupid form with procumbent habit and white flowers. 

The Fi generation produced individuals with purple flowers and long 
axes (tall). In the second generation, segregation according to the scheme 
foreseen took place, and cupid bush, as well as tall bush forms appeared, 
while 9 coloured flowered individuals were obtained for every 7 plants with 
white flowers. Other experiments have shown the factor, white R, to be 
present in the bush parent with wliite flowers and the factor, white C, in 
the other cupid parent. Thus the cross had been effected between /i 
(bush) and Gj fi F\ (cupid). The Fg generation obtained consisted of three 
classes of individuals (for the pair G g see later). 


Coloured procumbent. 130 

» bush. 53 

W'hite procumbent. 

» bush . 24 


More than a quarter of the coloured individuals were bushes, wliile 
the bush habit distinguished less than a quarter of the white individuals. 

This distribution of habit was confirmed in the F3 in wliich 4 families 
derived from heterozygous parents gave the following results for both col¬ 
our factors. 

Coloured Colouted White \thite 
proc'umbent bush procumtient bubh 


190S.No. 133 83 57 101 17 

» . » 135 70 141 30 

» . » 139 66 26 42 9 

» . » 159 57 21 60 9 


Assuming linkage to exist between bush habit and white R, with 
25 % of cross-overs, (repulsion in the ratio of 3 : i between Fg and Fg 
the 4 classes should occur in the proportion of 99 : 45 : 93 : iq. On com¬ 
bining the results of Fg and F3 we have : 



Coloured 

Coloured 

White 

White 


prcH-umbcnt 

bush 

procumbent 

Imsh 

Obtained . . 

. 497 

227 

4.33 

85 

Calculated . . 

. 485 

218 

447 

92 


These facts thus confirm the supposed linkage and the relative percent¬ 
age of cross-overs. 

Other investigations in progress have for their object the linkage re¬ 
lations between Fj, F^ and F3. For the moment, it can be assumed that 
Fx and Fj occupy the same locus, which is about 25 units distant from 
the locus of F3. 

IV Group. 

Gi Coloured flowers gi white C flowers 

G 2 Purple flowers gs purplish red. 

In the same manner the existence of linkage has also been proved 
between two factors that would appear to be situated in the same chromo¬ 
some at a distance of 25 units. 
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There are thus 5 linkage groups corresponding to 5 of the 7 haploid 
chromosomes. 

We will now consider the other two. The three characters : C hairy 
(c smooth), E. tall {e cupid), H closed keel [h open keel), behave, as a 
rule, as if they were independent, that is to say, situated in three different 
chromosomes. The total number of chromosomes must therefore be 
eight. 

The results of the author’s experiments have revealed the possibility 
of linkage (though of an unstable character) in many cases. It would 
be sufficient to prove the existence, in a single one of these instances of 
linkage between two of the three factors under consideration in order 
for the number of independent groups to be reduced to seven pairs i, e, 
to the haploid number of the chromosomes of Lathynis odomtus. G. A. 

30 Ganna Grosses. 

Honinc',, J. a. Mededeehngen van de Landbouwhoogeschool en de daaraan 
verhonden instituten, Vol. 26, No. 2, pp. 1-56, with ii figures and 8 plates 
(4 coloured ones). Wageningeii (Holland), 1923. 

The Fj offs])ring of the cross Canna glauca x tndica segregates for the 
factors of the red leaf margin, for the layer of wax on the leave.s, the number 
and colour oi staininodes in ratios that differ widely in different .sowings, 
in sj)ite of the fact that tlie F^ consists of a .single individual; so there is 
variability in segregation of the hybrid. 

The factor A causes red flower colour, aa plants have yellow flowers. 
B produces together with A the broad red leaf margin. The factor C 
necessaiy in cro.'^ses of C. indtca wdth its own green leaves variety as 
third factor for broad red leaf edges (plants containing C but without 
A and B both together, .show^ed a very' narrow red leaf margin) seems to 
be absent or totalh prc\’ented from showing in the cross with glauca' 
In .some Fg sowings the inheritance ot A and B proceeds on ordinary' 
Mendelian lines f(): 7 ratio), in three batches the ratio is i : i. In Fg 
the I ; 1 ratio ai)]X‘ared again, but also 9 : 7 and 3:1. 

D, E and F are intensification factors for the red colour factor A 
and also for R, the factor for patched staminodes. One of the intensifiers 
E is cou})led to a high degree with B, From the back cross of F3 
T0-3 with gJauca resulted that the glauca used for the back cross /-4-2-3 
was heterozygous for D ; G is an intensification factor for anthocyanin 
in the leaves. That Fj has nuicli redder leaves than indica depends on 
the factor G, ciyptomeric in gUutca and coupled wath a factor for wax. 

K and L are polymeric factors for the wax la^'er on the leav'esof glauca. 
Judging from the thickness of the wax layer, should be lieterozygous 

for both factors. The back cross of Fi by ghinca however suggests homo¬ 
zygosity ot at least one of both. 

M, N and 0 may be three polymeric factors for the third staminodes, 
wdiich becomes probable from the ratios in F2, but far from certain, on 
account of the result of the back cross of Fj with indica. 

Q is lethal factor in glauca x F3 10-3, absolutely coupled with A 
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killing all A A plants in tlie offspring after selfing that hybrid. Probably 
it is the same factor that in glatica is coupled with R and being homozy¬ 
gous kills all KR plants. 

H and / are the factors that constitute together the difference between 
the deep yellow chromatophores in the staminodes of indica and the pale 
yellow ones in those of glauca, 

J is a factor for deeper vein colouring in most red flowered hybrids, 
almost invisible in the deep reds, clearly visible in the pale ones. Perhaps 
the central red colouring in a yellow margin is caused by the same factor 
/. C. glauca should be Jt, 

P is an intensification factor for the central colouring. PP and 
Pp plants have much narrower yellow staminode margin. In glauca 
P should be present heterozygously. 

R causes homozygous red patches in yellow flowers spread over the 
whole breadth of the staminode and heterozygous such spots in the 
middle of the staminode only. For this factor R glauca is a constant he¬ 
terozygote owing to the presence of the lethal factor Q. 

So far as we can judge now, doubtful factors being put in brackets, and 
marked with a point when homo or heterozygosis is unknowm. C, indica 
will be: 

AABB (CC) DD {FFggHHIIjjkkll (mmnnoo) ppqcjr^ and glauca : 
aahb (cc) DdeefjGJihiiJjKkL, (M.N.O,) PpQqRr, 

It is not certain whether the variability of segregation is caused by 
irregular distribution of the chromosomes whether or not followt*d by dif¬ 
ferential fertilisation or differential mortality of gametes or differential 
mortality of zygotes. Shortly the authors hope to be able to give some 
cytological information. 

As a rule F^ and F^ are more regular in their segregation than the 
F3 ; clean cut Mendelian ratios reappear. 

It has Jiot been possible to work out a factorial anal)'’sis for leaf 
length and breadth, staminode length and breadth, form, size and colour 
of the seeds. 

Measuring all leaves of P\ and separate F2 s])ecimens and adding the 
figures for each jflant separately, gives curves irregular on the minus side 
where the limits of variation arc extremely wide. For I'a as a whole 
this irregularity has vanished and the Fg standard deviation for leaf length 
is even smaller than that of the F^ which is one single individual. The 
staminode length is far less de|>endent on the position on the floral axis 
than the leaf length is dependent on the position on the stem. 


D. v. S. 
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CROPS IN TEMPERATE AND TROPICAL COUNTRIES 

Cereals 

40. Production and Development of Cereal Crops (Excluding Wheat 

and Maize) in the United States. 

Baix, G. R., vStanton, T. R., Harean, H. V., Ukighty, C. B., Chambliss C. 
mid Dilman, a. C (Bureau of Plant Industry), and Stine, O. C., Baker, O. B. 
JuvE, O A. and Spillman, W. J. ^Bureau of Agricultural I^conomics), Oats, 
Barley, Rye, Rice, Grain Sf)rghuiiis, Seed Flax and Buckwheat. United States 
Department of Agricnlinre, Year Book 1922, j)p. .^69-568, figs. 04, Wasliington, 

A survey is made of the world production, relative importance, trade, 
development and production in the United States, factors influencing yield, 
(including soil, climate, diseases and pests, special economic factors), pro* 
blems of marketing cpiality, uses and experts of the following crops: — 
oats, barley-rye , sorghum, seed flax and buckwheat (i). Damage to agri¬ 
cultural products, chiefly grain crops has been estimated at more than 
$150 000 000 per annum and S200 000 000 in storage and transit, due to 
rats, etc. The following facts are of special interest: 

Oats : — The production it is estimated has reached the culminating 
'[)oint in the State, owing to the reduction in horse labour and the consequent 
decrease in the commercial demand for oats. Graphs indicate the rise 
and fall in acreage, yield and cost of production, i866'i922 ; a decrease of 
3 65() 000 acres since 1918 is shown. The hot, dry weather during the ripen 
iiig period caused much damage in the maize belt. The estimated annual 
loss due to disease, 1919-1921 inclusive, is shown in table I. 

With the exception of occasional attacks of the green bug (2) very lit¬ 
tle damage is done by insects. 

A reference is made to the marketing classification and grades, followed 
by a discussion as to the actual food value of oats, when ground or rolled. 

Barley: — Since 1910 the average production has remained stationary* 
subject to certain fluctuations due to war conditions ; the yield is estimated 
at 25 bushels per acre ; the foreign demand is however on the increase, 
and balances the effect of the prohibition laws in the States and the decrease 
in demand for the malt houses. It appears probable that barley will cover 
a wider area in the future and the limitation to certain si^ecial areas will 
be discontinued; various changes in location are possible, bearing in mind 
the importance of well-drained areas an cool summers. Districts suitable 
for late sowing, etc., are selected owing to quick maturity, and hence the 
value of the Dakota crops. 

The actual losses, from diseases and pests aie shown in Table I, at pre- 


(1) For wheat anrl maize sec Yearbook 1921. (Author's note) 

(2) Toxoptera graminum, (Ed,) 
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sent the barley area is outside the habitant of the destructive Hossian fly 
{Cecidomyia deatrmior) hitherto so prevalent in the North Eastern States. 

There are no federal grades in the market, the accompanying graph in¬ 
dicates the annual variations on the Chicago and Minnesota markets. The 
approved value for brewing feeding and pearling is discussed and the 90 to 
95 % value as a food for fattening live stock ; it is advised to crush or 
roll for all young stock as the flour is less suitable for mastication. It is 
the j>ractice to fatten cattle for shows with this food, but a supplement of 
protein, concentrate or roughage is recommended; for young pigs it should 
not be the only grain in a heavy ration, as the hulls may irritate the di¬ 
gestive system. The advantage of this system in x)reference to maize tank 
age is shown in the graph based on the results ol expeiiments made at the 
Colorado Agricultural Experiment Station (i). 

Rye During the 1910-14 yxiriod the United States produced about 
2 % the total rye crop of the world and since then there has been a gra¬ 
dual increase. About 96 % of the rye crop was produced and consumed in 
Kuro]:)e. The report shows the fluctuations in acreage, yield, production 
and trade since 1867 ; the development from 1839 to 1919 is showm in the 
accompanying maps. Production is at present centred largely in the north- 
central v^tates, has decreased considerably in the north-ea.stern areas, 
and lias made little progress in the extreme west. The general factors 
influencing the yield are mentioned and the value as a winter cover crop 
with legumes as green manure and its importance as a hardy croj) in areas 
unsuited to wheat. The loss from diseases is shown in Table I; the damage 
for ins<;‘cts is negligible. 

The production and exjKirts have increased considerably in recent years, 
with certain fluctuations in 1920-21, the output in the.se two years being 
60 490 000 and 57 918 000 bus resjx^ctively, and the exports 4 733 466 and 
29 903 ()02 bus. Grades have not been fixed by the U. S. Department of 
Agriculture. In connection with the composition and food value of rye, 
the difficulties in mastication as a stock feed are mentioned ; it is advised 
that rye should lx? ground before feeding, especially for pigs and a protein 
supplement is important. Experiments at the Ohio Agricultural Exper¬ 
iment Station demonstrate this fact (2). 

Rive In addition to the general survey referred to at the beginning, 
the repoit includes an interesting statement concerning the woild pro¬ 
duction and international trade of rice and the wholesale prices of cleaned 
rice and the farm price of paddy, the average production, consumption, 
export and import for 5 yeai periods 1821-1921. A short survey is made of 
the principal physical factors affecting production, irrigation, moisture, 
soil, of the diseases and j>ests, and of the utilisation of the by-products. 

Grain Sorghums:— The great importance of the sorghums in the 
Southern sections of the Great Plains area is described, the utilisation 
as feed and roughage for stock and the silage value maize is unsuited to 
these areas of insufficient rainfall and drying winds. The average acreage 

(1) See BulUtm 165 Colorado Experiment Station. [Author's note) 

(2) See Bulletin 268 Ohio Agricultural Experiment Station, [Author's note). 
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in 1922 is given as 5 millions and yield per acre, 17.9 bushels; total produc* 
tion 90.381.000 bus., value 87.6 cents per bus. The sorghums are becom¬ 
ing very im})ortant as a stock feed in the South West; the value of kafir + 
alfalfa and milo + alfalfa for fattening hogs compared with maize + alfalfa 
is shown by the results abtained at the Kansas Agricultural Experimental 
Station (i). 

Tile feeding value is equal to about 80-90 % that of maize. Investiga¬ 
tions are being made as to the value of the grains for alcohol production. 

Seed Flax The area estimated in 1922 was 1 308 000 acres with a 
production of 12 238 000 bushels, grown on the hard red spring wheat areas 
in Dakota, Minnesota, and Montana which produce 95 % of the total 
crop. It is generally grown on new land or after a grass crop or following 
a cultivated crop where weeds have been eliminated, as flax docs not compete 
well with weeds: it is advised that it should be grown in rotation with clover, 
timothy or maize ; success has been obtained on ploughed pasture lands. 
In referring to the diseases, it is stated that a number of fairly satisfactory 
wilt resistant varieties .‘are now available, as wilt disease has cau.sed much 
damage on old flax land. The grasshoppers which frequent the flax areas 
are controlled by a poison bait of wheat bran. The principal markets and 
crushing centres are mentioned and the recognised grades. The linseed 
oil value is quoted at 2 ^4 gallons of oil per bushel of flaxseed, i. e. the 
seed contains 30 to 40 % oil. 

Buckwheat : — Although this crop is not considered likely to attain 
any greater importance in the States, there is a definite and steady demand 
for the grain and its products in the areas where it is now grown. It is 
suited to new land and land just cleared from timber or on drained marshland. 
This crop assists in making hard land friable and consequently is useful in 
the preparation of land for such crops as potatoes is noted. Although suit¬ 
able for to poor soils, the climatic requirements are more limited, as the plant 
is not resistant to low temperatures diseases and pests are not reported. 
Apart from the value for milling purposes, buckwheat is not recommended 
as a stock feed, but this depends on the j^ercentage of hulls. Grinding 
and crushing is essential for all classes of live stock. 

Costs of production. 

Apart from the difference in seed cost and those factors affected by 
variations in yield, oats, barley and rye all require the same machinery 
and similar methods of cultivation. Comparison of the three crops indi¬ 
cates that, for example, in Minnesota 87% of the barley, 75 % oats and 
50 % rye were produced on ploughed land, but that the hours of labour 
previous to harvest were 4.7 for barley and only 2.8 hours for rye. 
It has been taken as a general average that the total cost per acre in the 
average, is lowest for rye and highest for barley in any given region. 

Rice :— In an investigation made in 1920 as to the cost of production 
of rice in Texas, Louisiana and Arkansas, the following averages were 

(i) Bulletin 198 Kansas Experiment Station, 
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Fig. I. — Regional Variation in Cost of Production. 


a = dollars per acre; b ceut*^ per bushel. 

I ~ oats ; II barley ; III = rye ; IV *= flax ; V = buckwheat; VI = milo and 
kafir. 

A =* Illinois ; B — Kansas; C « New York ; I) ==* N. l>akota ; E Wisconsin j 
F «* Ohio ; (> === New Jersey ; H « Minnesota; K =» Texas. 

R — operating costs ; S *= u.sc of laud ; T — Total cost per bushel. 

[<*] 





Average costs for 1922 Your farm 1922 , Your farm 1923 
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given Number of farms 92 ; Cost per acre labour $20.34; hoises 
12.16; tractors 7.60; materials (included cost of fertilisers, seed, twine and 
sacks'), 11.88; threshing 2.31; cost of watej bought 1.55; farm })umi)ed 
water 14.24; miscellaneous 10.68 ; use of land 9.62. Total $90.38. 

Sorghums The costs vary with differences in manure and labour 
requirements ; hence the varying records from Texas and Kansas (see 
Fig. I). ^ 

I'Uix: — Similar variations occur according to methods adopted in 
seed ])reparation, harvesting, etc. (see Fig. i). 



Tig 2 — Comparative Value of 11 farm crops in the United States. 


X = Value in dollars (millions). 

Y ~ Dollart. (hundreds of millions). 

A = Maize ; B ~ hay ; C — cotton ; D — wheat; E — oats ; F = potatoes; G = barley; 
H == tobacco ; I = rye; E ■= rice; M « flax. 

T = Total Production; V = Exports 

Bin ku'hcai \ The estimate is placed at about 12 hours manual 
labour and 28 horse-hours (records in rennsylvaiiia and New York, the 
cliief crop area). Other costs — inacliinery, threshing, etc. $2 to $2.50 
I^er acre. 

An interesting method commonly used f(u conq)utations of cost 
is described in detail and the example shown in Table II is given, ba.sed on 
the estimated cost of producing oats in Wisconsin in 1922. 

A detailed chart shows the relative position of the four great staple 
crops, maize, wheat, hay and cotton and the seven crops here reported, and 
the distribution in the States. The apj^endix includes world statistics 
concerning area and production 1922. 


M. L. Y. 

[ 4 «] 
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4T. The Effect of Early-Seeding on Crop Yield. 

Iloi’KiNS, E. S Report of the Dominion Field Hnbbandman, Central Expe¬ 
riment Farm, Ottawa for the Year 1922, pp. 4-7. Ottawa, 1923. 

The author draws attention to the importance of early seeding and its 
effect on the crop yield. The following table gives the yields from four crops 
seeded at six different times in the spring ; the experiments were carried 
out at Ottawa, continuing for ten years with wheat, oats and barley and 
five years with peas. The first seeding was made as soon as the land was 
ready in the spring, and the five other seedings were made at one-week 
intervals. 


Influence of Date of Seeding on Yield of Gram. 



Oats 

Barley 

spring Wheat 

Pf‘as 


bushels 

bushels 

busheis 

bushels 

First sowing. 

53-3 

3^-4 

J7.9 

30.4 

Second sowing. . 

1 5 ^h 5 

44.2 

1 

33.0 

Third sowing .. 

50-7 

3 E 5 , 

14.1 1 

1 32.8 

Fourth sowing . 

45.0 

31-5 

12.2 1 

20.0 

Fifth sowing. 

40.2 

26.1 


20 .^ 

Sixth sowing. 

31-9 

-^3.7 

i___ j 

8.0 1 



The second seeding, which was made seven days after the land w'as 
ready, gave the highest yield in every instance, but the land at the Experi¬ 
mental F'arm is drained, and perhaps on many farms the earliest seeding 
would give the maxiinum yield : in any case, the results show the ach'^antage 
of early seeding. \V. S. G. 

42. The Yield of Wheat in England during Seven Centuries. 

Whitney, Mieton (Bureau of Soils, Washington, D, C.). Science, 
Vol. LVIII, No, 1504, pp. 320-324. Eaiicaster, Pa., 19^3. 

The author discusses the various explanations which have been made 
relative to the increase of yield of wheat in England, which averaged about 
^ y2 bushels per acre from the thirteenth century until about the year 
1550 and then rose steadily to the 32 bushel yield of the present day. 

The most important factors for improvement dealt with are : — 
the inclosure of field farms in the sixteenth and seventeenth centuries ;the 
introduction of clovers, alfalfa and roots and the increase of stock ; im¬ 
proved methods of agriculture and the use of fertilisers. 

Allusion is made to the average yield of wheat in the United States, 
which, during the pa.st 40-50 years has advanced from 12 to about 15 
bushels per acre. 

It is considered that the low average yield in medieval times must 
be ascribed to the methods, to the system, rather than to any loss of 
plant food on the farm and that the increased production of England to- 

[ 41 - 4 *] 
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(lay is due to the methods, system and higher average intelligence of the 
man who works the soil. Kinc;, in bis study of Chinese agriculture es¬ 
timated that the yield of wheat on a field of a Chinese fanner was no 
less than 117 bushels per acre. 

The author doubts whether such a yield could be obtained under the 
general economic conditions of the world, but he does not consider that 
the limit of possible production of the average farmer in England has 
yet been reached. W. S. G. 

43. Wheat Cultivation in the Congo. 

l^VNAlCRT L. ba culture du froment au Congo. Bidlchyi de rAi>socia/ion 
dcs Jdaihcurs, Vol. 10, Nos. ii and T2, pp. 208-209. Antwerp, 1923 

Wheat, which was doubtless introduced by the Arabs, is regularly sown 
on the European farms of the high plateaux region in the Congo, and is 
also cultivated by the natives The grain is used in the European centres 
and a certain amount is exj)orted b}'' way of Dar-es-vSalaam R. D. 


44* Amount of Seed to be Used in Comparative Wheat-Growing Ex¬ 
periments. 

DK.\(nir:TTi A. (R. Stazione Agraria Forli). L'lialia Agncohi, Year 60, 
No. II, pp. 430-433. Piacenza, 19^L 


In order to obtain accurate results from comparative trials of varie¬ 
ties of wheat, it is necessary to sow an equal number of viable seeds in¬ 
stead of using e(iual weights of seed per surface unit as is generally done. 

liipial weights of gr<iin contain very different numbers of seed ranging 
from 33 to i() thousand or less, to 20 to 30 thousand, or more, per 
kilogramme. The weight ol the caryopsides of the same race varies ac¬ 
cording to the year. The author obtained the following figures from looo 
caryop'>ides dried at i(^5‘^C. Carosello Earn. 91 : in iqiq, 52.42 gm., 
in 11)2'47.22 gm., ill 1921, 43.72 gm. ; these figures corresponded 
respectively to : 18.3, i() i, 22.() Ihoirsand grains per kilogramme. In 
the .same years, Carlotta Stranipelli produced ib 9 ; 20.t); (>.5 thousand 
caryo])sides pur kilogramme. 

In determining the amount of seed to be used its real value E must 
be taken into account. This is given by the well-knowm formula 


GP 


, where G represents the viability percentage and P the purity 


V 

100 
percentage. 

The be.st thickness for the seedlings, as found by various students of 
the subject (Jotti.ie, Pierre, Oppicrmann and I)k (tAsparin), is about 
300 ears per square metre, that is to say, about 100 jdants per square 
metre in the case of common varieties grown in Italy. 

The number of seeds planted must, however, be a little more than 
double, for only under favourable conditions docs each seed produce a plant. 
The losses estimated by ITkrre were 64 %, by Oppkrmann 55 % : while 
the author obtained an average loss of 59 %, the maximum and minimum 


[ 43 - 44 ] 
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losses being respectively 66.9 % and 38.2 %. In another series of tests, 
however, where the soil conditions were better and much care was given 
to the crop, the average, maximum and minimum losses were reduced 
to 42.2 %, 48.4 % and 35.8 %. 

The average tillering observed by the author in 1920, in the case of 
soft wheats was 4.2 ears per plant with a minimum of 3,2 and a maximum 
of 6.7. 

Taking P as the weight of 100 caiy^opsides K as the coefficient of sur¬ 
vival (which represents the proportion between the seeds sown and those 
producing plants and depends upon the conditions obtaining at the time 
of sowing), and V as the real value of the seed, we obtain the following 
formula giving the w’eight of seed X 3 er square metre corresponding to equal 

P K 

numbers of viable seeds for different plots of wheat-^ and in kg. 

per hectare, 10 y . 

The value of K in the case of seed sown broad-cast and covered 
over with the hoe is 2.38 in the majority of cases, while when the seed 
is drilled, its value may fall to 2 ; it is always highest when seeding 
has been done under adverse conditions, as for instance in late sowings. 

Where K — 2.38 the author found that the amounts of seed neces¬ 
sary to produce 100 plants per square metre were as follows: Rieti 
fam. II, 108.2 kg. per hectare; Gentil Rosso, fam. 48,133.8 kg.; Cologna, 
lam. 29, 151.7 kg.; lyuigia Strampelli, 95.6 kg.; Ardito, 91.3 kg.; Riccio, 
74.0 kg. I' D. 

45. Weeding Wheat, 

Morettini, a. (Sezione professionale di Casalina delR, Istituto Supe- 
riore Agrario Sperimentale di Perugia). Le Sarchiature nella coltura del fru- 
mento e le piante infeste. Ultalia agricola. Year 60, No. 10, pp. 379-388. 
figs. 5. Piacenza, 1923. 

The most practical cultural mea.sures to be adopted with a \dew to 
freeing wheat fields from weeds are as follows : i) chemical methods of 
control, of which the most effective is a solution of sulphuric acid (i); 
2) harrowing and scarifying ; 3) weeding. 

1) The author carried out comparative tests on wheat seed-beds 
in February and March ; he found that sulphuric acid is effective w^here 
the wheat is broad-casted, but hoeing is more satisfactory when the wheat 
is drilled. 

2) From comparative tests conducted on harrowed and un harrow¬ 
ed plots for two consecutive years, the author discovered that though 
harrowing was beneficial to the wheat, it only uprooted the weeds wliich 
had lately germinated with the result that the number of weeds present on 
the two sets of plots was about equal. 


(i) See R, 1916, No. 128. {Ed,) 

[ 4 «] 
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Scarifying is usually done later (in April-May) viz. at the period when 
the weeds are mature ; it certainly prevents the weeds bearing seed, but 
by this time they have done most of the damage of which they are capable, 
and further, it is a very expensive operation. 

3) Weeding is the best, and perhaps the only satisfactory means of 
destroying infesting weeds, but if hand-weeding is necessary so much 
labour is entailed that the return is not equal to the expense. 

The author has therefore devised a cheap weeder that can be made 
on the farm and executes the work quickly and at little cost. This weeder 
is shown in fig. 1. It is provided with bars and consists of an iron frame, 
to the front portion of which are attched small triangular shares that stir 
the sui:)erficial layer of soil and cut down the weeds. The rear iK)rtion of 
the frame bears little wings for moulding up. The depth is regulated by 
means of a screw that unites a cross-beam fixed to the bars, with a fixed 
lever instead of with the bar carrying the shares The screw can be adjust¬ 
ed even when the apparatus is in motion. This weeder is drawn by a 
single animal (ox or horse), and the damage caused by trampling is re¬ 
duced to a minimum. 

In order to be able to use this animal-drawn weeder, the wheat was 
not sown in equidistant rows, but in pairs leaving, for instance, 9 or 
10 cm. between the two rows, and 35 to 40 cm. between the pairs. The 
blade of the weeder w’orks over 22 to 28 cm., so there is no fear of its 
cutting the wheat seedlings. With this implement 2 to 2.5 hectares 
can be weeded and moulded up in 8 hours. 

The best distance between the rows and the pairs of rows, naturally 
depends upon local conditions and must be experimentally tested in 
every case. 

In two consecutive years, the author compared : broadcasting fol¬ 
lowed by hoeing and scarifying ; sowing by spring weeding ; sowing in 
paired rows at alternating intervals of 10, and 40 cm., followed by three 
weedings. He obtained respectively, 16.59-19.25-20.3 quintals of grain 
per hectare and 88.6-79.2-84.7 quintals per hectare of straw and chaff. 

Later, he studied the effect of the number and the time of the weed¬ 
ing operations on the crop and also on the weeds. To this end, he carried 
out the following operations on 4 pairs of plots : 1) one weeding ; II) two 
weedings ; III) three weedings ; IV) no w'eeding (control). 

The average number of weeds present at the beginning of May in the 
various pairs of plots was respectively 141—64—32—217 per sq. metre; 
the average tillering (number of culms per plant), at the same date was 
2.40—2.93“-2.90—2.79; wlule the grain yield per hectare was 30.81 — 
30.97—31.56—29.50 quintals (Varrone wheat following maize). Thus the 
number of weeds eliminated, the tillering and the yield are proportionate 
to the number of weedings. 

Similar results were obtained next year with the same variety of wheat 
which followed a beet-crop. In these experiments, the average yield of 
two plots, that had been weeded late and only once, was 27.70 quintals 
per hectare as against 23.99—26.40, and 27.17 respectively from the 
plots which had received 1—2—3 weedings. The yield of the con- 
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trol plot was only 21.82 quintals per hectare. This shows that even a 
single late weeding can prove very effective. F. D. 

46. Wheat Cultivation and Production in South Italy. 

CampbeIvI,, C. Considerazioni sulla collivazione e produzione del fruiuento 
nel Mezzogiorno 20 pp. figs. 4. Arpino, G Fniioli, 1923. 

In this pamphlet the author deals with the climatic conditions, im¬ 
provement and working of the soil, crop rotation, varieties of plants cul¬ 
tivated, method of seeding, manuring, and diseases that determine, or 
cause, the low and fluctuating wheat yield in South Italy and suggests 
certain remedies for the latter from his own cx|.)erience. The best varieties 
to cultivate aie those with a short vegetative i:)eriod such as the wheats 
(Dauno, Carosello F. 91, Gentil rosso, Passerini and six-rowed barley, Ma- 
raini), in ordei to escaj^e injury from drought. The trouble entailed in 
drilling and moulding up is more than repaid by the better resistance of 
these cereals to frosts and drought. The author mentions a typical in¬ 
stance of a metayer" farm in Terra di Lavoro as a proof that good resultsjcan 
be obtained, not only on small experimental plots, but also by cultivating 
these cereals as farm crops. F. D. 

47. The Soft Red Winter Wheats. 

Leighty, C. K. (Agronomist in Charge of Eastcni wheat Investigations) 
and Martin, J. H. (In Charge of Westeni Investigations). C. S\ Department 
of Agnculiure Farmer*s Bulletin No, 130, pp. 53. figs 48. Washington, I) C., 
1922. 

Detailed report of the distribution of cultivated areas in the United 
States and description of the principal varieties of soft red winter wheat. 

M. Iv Y. 

48. Baking-Tests of Flours from New Zealand Wheats (r) 

Ff)STER Iv D. (Analyst, Chemistiy' Section, Department of xAgriculture, 
WeUing^oii) New Zealand Jonuial of ^pnnlime, Vol XXVII, No 3, pp 1O7- 
174. Wellington, 1923 

The author gives a detailed description of baking tests on flours from 
several varieties of wheats growm in Zealand, with tables and photographic 
reproductions of sections of loaves to show the effect of protein content 
on loaf-volume, which is generally associated with high loaf-volume. Com¬ 
parisons are made with strong wheats tested in Kansas and New Zealand 
wheats, which show that, judged by loaf-volume, strong and medium New 
Zealand wheats compare well with Kansas wheats of the same classes. 

W. S. G 


(i) See R 1923, No. 793 - 
[ 4 $^ 47 ] 
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49. The EiAcleiit Utilisation of Maize. 

The South African Journal of Industries, Vol VI, No. 12, pp 605- 
608. Pretoria, 1923 

The article discusses the varieties of maize, grading, and the areas 
of production in South Africa The by-products are dealt with, such as 
starch, oil, press-cake, gluten-feed, glucose, dextrin, maltose, dextrose 
Attention is drawn to the importance of maize for human and live-stock 
consumption, also for the production of industrial alcohol. 

w. s. a 


50 Standard Broom Corn. 

RoTiiGKn, B K (Orain Sorghum and Broom Com Investigations. U S. 
Bureau of Plant Industry) U S* Dcpmlment of Agrtcullure, Farmers' Bul¬ 
letin No 058, pp 20, figs 7 Waslungton, D C , 1923 

General description of the distribution and types of broom corn with 
details concerning cultural treatment, diseases, preparation for market, 
cost of production, 3deld and commercial value 

M. L. Y. 

51. Acclimatisation of Hanna Brewers’ Barley and of Hops in Brazil. 

I)E MoigvRS, P a Iiidustria da cerveja no Brasil A Lavoura, Year 
XXVII, No 8, pp, O29-O37 Rio de Janeiro, 1923 

The matuiiacture of beer making ra])id progress in Brazil, but prac¬ 
tically all the raw material used in brewing is imported (9181 tons in 
1921) (i). l^)r tins reason, the aethmatisation ot brewers' barley and hops 
that could be grown m the Souths in States ol the Brazilian lliiion is a 
mattei ot great impurtuicc The “ Cervcjarii Atlantica " (Paianaj has 
cultivated tlie'-e plants with con-picuous success, the hops being ready 
for gat he ting 0 months after sowing The two-rowed barley “ Hanna " 
(the best for brewing purposes) is now ])erlectly acclimatised at Arayt'aria 
(Parajia), where it was introduced by the brothers Gayer troin M()ra\’ia 

F D 

52. Feeding Value of Buckwheat. 

Paeeadin, A (Agncultiual Institute, Charkow, Ukraine) Knthalt der 
Buchweizen alle deni wielcsendou Organisms iiotwcndigen Nahrunglakto- 
ren. Biochemische Zeitschri/t, Vol 130 Nos 4-b, pp 3}0-552 Berlin, 1923 

According to the experiments of the author buckwheat fed alone to 
stock is insufficient in nutritive matter for normal development. 

D. \\ S. 


(i) In 1920, 706 700 hectolitres of low fermentation bailey and 195 000 hectolitres of 
high fermentation barley were imported, {A Lavoura, Year XVII, No 9, p. 702 Rio de 
Janeiro 1923) {Ed) 
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53. Uses of Various Blinds of Lupin. 

Gmi^i^iAXJME Les lupins horticoles et de grande culture Leurs emplois. 
Revue de Botamque appltqude et d*Agnculture colomale, Year 3, No. 27, pp. 
758-770 Paris, 123. 

An account of what is at present known respecting the different 
kinds of lupins : their history and classification, cultivation, chemical com¬ 
position (principal constituents, toxicity), use in agriculture and as a 
food for man. R D. 

Starch Plant. 

54. The Sweet Potato (ipomoea batatas)^ 

Brooks, G. B (Instructor in Agriculture). Queensland AgncuUural Journal^ 
Vol. XX, Pt 2, pp. 124-148. Plates 15. Brisbane, 1923. 

A comprehen''ive de^'Cnption ot the origin of the sweet ]X)lato, dis¬ 
tinction between vernaculat names, prop«igation, chssification according 
to distinguishing characters In addition to the collection and classifi¬ 
cation of existing varieties the raising ot new \aricties in Australia trom 
seed IS described 

A t.ible of analyses of vaiieties is included togcthci with coloured 
illustration > of the leaf and tnbei (whole and cios- cctions) of 47 tvix^s 

M L Y 

Forage crops 

55. Plant Succession in South African Grassland and the Need for 
Maintaining a Covering of Vegetation. 

Potts, G (Professor of Botany Grey Umveisity College, Bloemfontein) 
The South Ai} lean Journal of Science Vol XX No i,pp loO tot, bibhography 
Johamicsbuig, 1923 

Drought alone is sulfiueiitly severe to kill off n.itive vegetation, and 
frequently followed as it is by heavy thniider rains this encourages sub¬ 
sequent sod eiosion and the ine\atable conseciutiic^ The aiithoi, how- 
evei, emphasises the fact that these troubles au* greath accentuated by 
veld burning and heav>’' gia/ang, by removd of tree^, and ])y utilisation 
ot mountain district^ for agricultural ]>iiiposes, toi which man is entirely 
res])Oiisible. 

Deterioration of grazing areas in the Orange Fiee vStatc (vSouth Africa) 
IS veiy marked in the central districts sul^jed to drought Ileie the nat¬ 
ural vegetation consists chiefly ol AnthisUvia tmbcrbts Retz If the veld 
is denuded, the ic-ewstablishment of Anihtsiina grassland is a slow process 
and nitural development or plant succession consists first ol <i spaise co¬ 
vering (jf flowering herbs and weeds, gradually replaced by short grasses, 
such as 1 ragus kolenodcs Aschers, Atishda, hragroshs and Sporoholm, 
and tlr u finally by the “ climax'' original type of A ntfnstma For further 
paiticidais of the succession followed, reference is made to the compre- 
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hensive work of Prof. J. M. Bicws The grasses and grasslands of South 
Africa 

It has been observed that the original Anthistiria areas are not subject 
to erosion under normal conditions, but if this tall grass veld suffer from 
drought, heavy grazing or burning, deterioration of soil invariably follows. 
It is a recognised fact that burning of natural vegetation is often essential 
to maintain a grass j)alatable to stock. An examjde is given t)f the eastern 
districts of the Orange Free State where the natural growth ccmsists of 
tall coarse grass (Andropogon and Cymbogon), distasteful to stock, and which 
consequently necessitates periodical burning. Fiom the economic vStand- 
j)oint, however, tlK‘ resulting waste of large areas through soil erosion due 
to lack of i>rotective covering needs practical consideration. The auth¬ 
or discusses the jxissible me<nis of controlling these processes; erosion, 
restoration (^f the level of under ground w’ater, re-establishment of springs 
by the development of natural vegetation, and the replacement of muddy 
floods by streams ol clear water An exjx^riment is suggested also for affo¬ 
restation from the point of view of regulating t rosion and underground wat¬ 
er and the efftet on rainfall, quite a])art Irom the timber value A similar 
test i", in j)iogress in Odorado under the direction of the United States 
l)(‘p<ntment (d Agiicultuie 

Ftniced plots, neither burnt nor grazed, would indicate the extent to 
which these lactois aie res]H)n‘‘ible tor veld-detenoration and would ‘^erve 
also as a source of seed tor the original ** climax native vegetation. 

M U Y. 

sO A Chemical Study of Legumes and other Forage Crops of Western 

Oregon. 

JoNKS, J S and Huijas, D duficuKituil } xpcf intent Stati 07 i, 

!h*pt of Ai^m liliural Chimi^tn, Stuhon Bulletin i(}j, p]> 1-2^, tables V 
Corvallis, Oiegon, 102^ 

A tull dcsciijition oi all the common foinge cro])^ grown in We‘-tern 
Oicgoii (U S ). studied tiom the chemical standpoint, relative to nutrition 
The Tables give detaiU to j)eTcentage eompo'^ition, caiboludrate v.ilue, 
mineial constituenU and average wught ot nutrientof the cio])s. 

L Y. 


57. Alexandrian Clover. 

Viia.AiCSCTNA M H Jd tr<?l)ol alejandnno (i) J:l (uUinuIor 
Year XIII, No 7, pp 8-0 Harcelona, 102^ 

The author treats ol Alexandrian clover [Ifxjolium idt\andrtHum), 
from the points of view of a ])lant for green-mcnuiing and for forage ; 
he mentions cases in wluch it his been grown in association wath iion-irri- 
gated heibaceoiis, or aiboresccut, crops .ind also with iirigated cio])s. 

J. P. C. 


(1) See R. ig22, Nos. ^7, 75, ami R. igJ3, N O40 {Ld,) 
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58. Artificial Harvesting. 

Some Details of a Successful Preliminary Investigation The Implement 
and Machinery Review, Vol. 40, No. 583, pp. 783-780, figs. 3. London, 
1923 


The Technical Service of thc' Biiti^h Ministiy of Agriculture has beguii 
some preliminary experiments in drying ceieah and lorage b> artificial 
means. The experiments were cairied out on gias>., clover, wheat, 
barley, oats and peas , they were successful in every case except that 
of grass 

The crop after cutting was piled up while still green around a central 
wooden frame connected by a pipe with a Ijellows situated on the outsidi* 
of the heap. The bellows reduce the temjxTature ot the mass and help 
to expel the excess moisture. The action of the bellows was more 01 les^^ 
intense, continual, or intermittent, according to the ca->e and the degne 
of the heating ot the mas^ 

The oi^eration was carried out most easily with the cereals A ciop 
of bailey “^at had been considered lost owing to the htavy ram to whicti 
it had been exposed was treated while still very damp and wms saved by 
all the moisture being removed The jx;as aitificially diied fetched Uk* 
highest piice on the market, while the haulms were preserved in cxc( 1 
lent condition. 

Although simple drying is all th it is required by cercsils, it is n )t 
sufficient, for forage, which when piled up in heaps speedily UMclies a 
temperature of 50° C., when the removal of too much moisture m<i> in¬ 
terfere with the pioper progress of fei mentation It would apiKMr to be 
necessaiy to blow in air as soon a-> the heap is made, in oider to remove the 
surface moisture (this introduction ot ur should piobably be continued fin 
two or three days), after which, a cuircnt of air ought to be sent through 
to remove the water of saturation, and the temperature ol the forage 
must be kept near 50^ C (the optimium tem]>eraturc ior lei mentation) by 
blowing in air several times 

One of the cliicf difficulties encoimteied in drying ioiagc by this moans 
is due to the fact that when ]iiled U]>, it becomes almost impermeable, 
whereas in the case ol cereals, on the contr.iry, the aii is dilluved regnh.rly 
through the nniss. In some heaps, the parts subjected to llie tiir jiassing 
through the pipe were in excellent condition, where,is the opposite por¬ 
tions contained over 14 % of moisture, so that moulds made then- 
appearance, or else the temperature rose and the forage lx*camc cai- 
bonised. 

The shape and size of the frames wooden around which the forage is 
piled are ol the greatest importance. Those used had two disadvantages : 
i) the ail could not be distributed through the entire heap , 2) the amount 
of grass was too great, and as its pressure was exerted just above the 
central chamber, parts of the pile were rendered impermeable. 
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Industrial Crops. 

39. Cotton in China. 

Attthorities : 

I — Refyly (o the ( otion Questionnaire of the International Institute giving 
the most Tecetit dnta available, supplied by the Chief of the Bureau of Agricul¬ 
ture and Forestry Peking, 1923 

II - Bulletins of the Chinese Gmonment Bureau of Lcononiic Informa¬ 
tion, April 4 and September Peking, 1922. 

III - Details of Chinese C'otion Mills, 1922, compiled by the Cliinese 
Cotton Millowners' Ass^>riatioii for the Go\emment Bureau of Fcfjiiomic In¬ 
formation Shanghai, 1023 

IV. CommuHueuions to the Bitteau oj A^YUultuinl hconomics, Wasliing- 
ton, by the Special Commissioner of the United States Department of Agri¬ 
culture, December j<S, 1922, and i-> January, 1923 

V - I hi China YeirhaoK, i<>2i T022 (Iw^'mdon) 

VI — Di/cfnational Cotton Bulletins (M.inchestcr), N() 2, Decemljer, 

1922; No 4, June, t<)2^, No o, December. 192^ 

VII Lmvclopedia Biionini(<i, “China", Vol. VI, p 178. (Eleventh 
Edition) 

VIII III ( oiton (j)fi>unnet ( oiotfrus International Institute of Agri- 
cultiue, Rome, i<)2 2 

According to information cont.uned in the Article on China in the 
ICncjTlopedin Bntannic«t, Ivleventli iCdition, cotton has been grown in 
that country" for more than five thousand years. The compiler of the ar¬ 
ticle on Cotton in the Chnui Yearbook considers that cotton was unknown 
in China pri< r to the 1 ;th Oentuiv A I) 

In ])ictnres of the Chinaman of several hundred years ago, he is por¬ 
trayed in clothing closelv resembling the cotton garments worn by his 
descendants to-day, and it is reasonable to conclude that the materiiil 
was actually the same We find that cotton is, at the present day, grown 
in no fewer than fourteen provinces of China, between lat 23 and lat 40 ; 
extending also for a great disliince east and west This widespread cul¬ 
tivation may be consideied <is good evidence of its adoption at an early 
period Changes of any soit in China have usually licen vcr\' slow, the 
population being accustomed to follow' traditionary modes of life, to the 
exclusion of new ideas 

It is, however, in ten provinces out of fourteen, that cotton is produced 
on a commercial basis, and it is only by forming estimates of area and 
production in some of these ten pro\nnces that an\ real idea of Chinese 
cotton possibilities can be established Any such estimates must, of ne¬ 
cessity, be incomplete, but it may suffice to say that China certainly ranks 
third among the world's cotton-growing countries in point of quantity, 
next after the United Slates and India. 

The valley of the Yangtse River takes the lead as the locality for Chi¬ 
nese cotton production ; the climate is relatively mild, and there is a wide 
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extent of fertile soil in portions of the provinces of Kiangsu, Anhui and 
Hupeh. In Chekiang and Kiangsi, towards the east coast, in Chih-li, 
Shangtung, Shansi, Shensi, and Honan further northward, the area under 
cotton is very large. In some districts along the banks of the Yellow River 
cotton-growing is almost the only profitable agriculture carried on by the 
peasants, apart from the production of food for their own wants. 

On account of the wide range of climate the dates of planting vary 
considerably, but, this operation usually takes place in the latter half 
of April. Climate also aflfects the ripening period, but picking generally 
begins early in August, and continues until winter sets in. 

The work throughout is effected by the peasant cultivators, who are 
very numerous but seldom deal individually with any but the smallest 
areas. If left to themselves they give very little attention to method in 
picking with a view to keeping the cotton clean. 

The qualities grown vary considerably : the cotton produced in the 
Tungchow and Tsongming districts of Kiangsu Province is considered 
to be the best in China. The fibre is fine and tenacious, with a bright 
white colour and staple of inch (22 millimetres). 

In the Yuanmoon district of Hupeh Provdnce, fine fibre of a white 
colour is also produced, with a staple of inch (19 millimetres) 

In Chih-li Province (Wuga district) the ([uality is good with a staple 
of ^/4 inch (19 millimetres), as also in Honan Pro\dnce 

In Shantung the lint usually measures indi (22 millimetres). 
Very little Chinese cotton reaches a length of one inch (25 milli¬ 
metres) ; if carefully picked, the w^hitcness is, however, remarkable 

Of cotton plant enemies, the cutworm (Ai^rotts in^raia) is piobably 
one of the most injurious. On progiessive farms the ensuing remedial 
measures are those most commonly adopted Previous to ])lanting, the 
seed is mixed with millet already lx>iled up with kernels of bitlei apricot 
or with arsenic compounds. On the appearance of seedlings a close in¬ 
spection is made in order to identify any injured stems or leaves The 
infected seedlings are dug out by the roots, the seed l>emg again exa¬ 
mined for traces of injury. 

When the fully developed insect appears, lamjis are placed near shal¬ 
low pans of kerosene in order to attract the pest after nightfall 

The attack by a species of Lepidoptcron (Cohophora sj)) is usually 
identified by the presence of small cavities on the surfiice of the boll, 
and internal damage is discovered if the boll is opened vSuch bolls aie 
immediately burnt. During September and October cocoons of this in¬ 
sect in the chrysalis stage are noticeable on the stems and branches. When 
picking is completed the stems are uprooted and the infected ground is 
cleared. Lamps are also useful in eradicating this pest. 

Anthracnose [Glomerella Gossy/)^?), mosaic and angular leaf spot are 
the most common of the plant diseases affecting cotton, and the usual 
remedies are applied. 

Very strenuous attempts to improve the type of .seed employed arc 
being made by the Chinese Cotton Millowners Association and other bodies 
interestea. The aim is to introduce American Upland seed into all districts 

[ft#l 
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accessible to outside influence, and thus to raise the quality to a level which 
would improve the position of growers by obtaining a better yield and that 
of spinners by enabling them to utilize Chinese cotton only, without 
resort to foreign varieties. It was found possible to organize, under the 
auspices of the Chinese Cotton Millowners Association, acting through 
the University of Nanking, an elaborate system of selecting good plants 
on experimental farms, so that in 1922 there were already large fields of 
uniform character and quality, both lint and seed being superior to the or¬ 
iginal standard. Kach field contains exclusively descendants from a sin¬ 
gle superior stock, and thus a uniform new strain is produced possessed 
of the most stable characteristics obtainable. 

Several very ‘-u])erior strains have thus been derived, and the best 
of them will quickly be utilized. The policy of growing a number of plots 
of good American cotton by the main roadsides has proved to be of great 
educational value. Surveys, lectures, exliibits and conferences have 
been held throughout two of the largest cotton districts in Kiangsu and 
Anhui, with the result that the interest shown has almost outgrown the 
capabilities of the University Staff. The training of cotton workers at 
the University has been carried out systematically w'ith different types 
of students, amongst whom are selected men brought from a distance to 
learn methods of cotton farming and ginning In the summer school, 
a six weeks’ class of thirty students took up eagerly the problems of cotton 
cultivation. Nevertheless, the obstacles in passing from the experimental 
to the practical and commercial vside are very formidable. The grower, 
lor instance, is umiccustonied to the s])ecial methods reejuisite for making 
the most ot Americ<in seed and, unless duly instructed, finds himself 
unable to get satisfactory results Thereupon he may become discouraged, 
and return to his indigenous seed, winch is usually a mixture of several 
varieties, no piocess of selection being attempted. Even if good quality 
is produced, the growei oiteii has recourse to traditional piactices of adding 
extraneous matter, or of w'atcriug the bales, in order to increase their weight. 
Coloui and cleanliness suffer greatly, wdiilc the labour and trouble of ex^iert 
propaganda are liable to be com])letely neutralized ]Much has been 
attempted in tlie W’ay of instruction, and here and there results may be 
classed as Stitisfacloiy 

The process of ginning cotton in China is cliiefl}’ carried out by ma¬ 
chines invented in that countiy’, generally known as “ knife gins,” and work- 
ed by hand. Naturally the time consumed is ver}' long, and various at¬ 
tempts have been made to introduce the American saw-gin. This machine 
was, however, found to be unsuitable lor the vQxy short-stapled and brittle 
Chinese cotton, as it cuts the lint seriously. The native knife-gin, on the 
other hand, has a tendency to cut the seed, and thus turns out a lint that 
is not particularly clean. 

The American Special Commissioner regards this state of things as a 
direct challenge to mechanical inventors in the United States, for the dis¬ 
covery of a system more suitable for ginning the vast crop of nativ^e-grow’U 
Chinese cotton. There is, of course, no difficulty in employing the American 
saw-gin for cotton grown from Upland seed and kept separate. 

tM] 
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As the population of China is estimated at about 440 millions, the do¬ 
mestic manufacture of cotton is on a vast scale, especially in the more re¬ 
mote provinces, whence very little of the cotton produced finds its way 
to any spinning mill. In many parts of China there is a loom in most dwel¬ 
lings, so that spinning and weaving on hand looms is almost universal. 
Besides the material locally manufactured, the whole of the imports of 
Indian and Japanese yarn is worked up into cloth by the women of the 
family. Four-fifths of the clothing of the lower classes is said to be sup¬ 
plied by domestic industry. Spinning mills now, however, exist in consi- 
siderable numbers, being located chiefly in or near Shanghai, which city 
includes within its limits a large majority of the mills, as it is most con¬ 
veniently situated for traflic along the Yangtse River, and on other inland 
navigable waters. 

Of the remaining factories included in the Chinese Cotton Millowners 
Association almost all are in the northern Provinces oi Chih-li and Shang- 
tung. The chief dependence of the mills for their raw material is on Chi¬ 
nese-grown cotton, though an admixture of imported American is at pre¬ 
sent necessary. 

The great advance in prices of American cotton, owing to recurrent 
short crops, makes the Chinese spinners most anxious to improve the 
quality of the home-grown products. Permission to cariy" on cotton spin¬ 
ning in China was refused to foreigners until the right to do so was se¬ 
cured by the Japanese Treaty after the War of 189^-95 A Ltrge propor¬ 
tion of the spinning mills are now owned b^' J apanese, who have greatly 
developed their activities in this direction during recent years. A few 
British-owned mills are also in operation 

With the exception of import and export figuies, which aie piepared 
and published by the Chinese IMaritime Customs, there arc* scarcely any 
trustworthy data relating to cotton, within China itself. Tabular state¬ 
ments of area and production are in existence, but .ilinost all are drawm 
up in such a wa^’^ that comparisons of one .season with another are scarce!}' 
possible. Generally sj>eaking, the absence of definite s^stenl in arriving** 
at results of compilation tends to give an air of unrealit^' to the statements 
For this reason, as well as on account of the fragmentary nature of the crop 
estimates, no attempt is made in this ])aper to define the quantity of cotton 
actually grown in China. An article on the subject, published in the 
International Cotton Bulletin (]\fancliester), June 1(^23, mentions estimates 
of average production ranging from 12 million to 24 million centals of 
100 pounds, while in a subsetjuent number of the same Bulletin, dated 
December 1923, an estimate of 16 million centals is quoted 

Guerilla warfare and troubles caused by the bandits, so numerous in 
the interior of China, arc responsible for shutting up cotton supplies wilJiin 
the producing districts. The cotton-growers find it difficult and even dan¬ 
gerous to forward cotton to the manufacturing cities , and the return jour¬ 
ney with the resulting silver dollars is even more hazardous When cotton, 
which has already paid tax on the way to market, comes within the reach 
of any troops, it is apt to be held for further taxation. This imposition 
is sonietin.es regarded as a form of insurance premium, but, even so, it 
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increases the expenses of transit and renders trading difficult. Amid 
such conditions the yam dealers in the interior have not the courage 
to place any new orders, so that large quantities of yarn accumulate at 
the ports. The railways have been devoted to the service of troops, and 
very little merchandise traffic is practicable h'or these reasons the price 
of yarn is depressed, although that of cotton advances 

Tliis short account of one of the very important industries of the world, 
affecting an immense number of people, may perhaps serve to clear rp 
some points of fact, but in the present condition of China, it is impossible 
to marshal details of production or of manufacture on a scale sufficiently 
comprehensive to deal with the vast cotton crop that counti}’ 

J. H. H, 

Oo. Cotton Culture. 

Kocii, PiKTHR (Manager of Riistenburg Ivxpcnmeiit vStation) Journal 
of Department of Ihiion of South Africa, Vol VIII, No i, 

pp V>-5o Pretoria, 1024 

In this article the author gives a detailed account of the botanical 
features of the cotton plant, the chief varieties, climatic and soil require¬ 
ments, rotations, soil preparation, cultivations, harvesting, ginning and 
preparation for market of the cotton lint. W. S. G. 

(>T Growing the Pima Variety of Cotton under Irrigation in South 

Africa. 

OoSTUi i 7 hN, J DTT p (Manager, PXp<*TUuent Station, Rustenburg) Jour- 
yioloiihi IkpaUmcniof A^nndtun, .Sai//// Afyira, Xol VII, No 3, pp 250- 
254 Pretoria, lo-M 

The present year's output for South Africa of tlie Upland types 

of cotton is estimated at about i 500 000 lb. of lint, practically all of which 
was giown without irrigation 

Under various schemes of irrigation thousands of acres of land suitable 
for cotton are available, but such land is somewhat exj>ensive, hence, can 
be used only for the highest priced cotton. For this reason one of the long- 
stapled varieties is recommended, such as Sakellarides, the Egyptian 
variety, and Pima, an Anierican-l^gyptian type propagtited in Arizona, 
both of which were tested at Rustenburg, and as a result of these trials 
it was decided to continue with Pima, and seed w^as distributed to a number 
of farmers. 

In ic)22 at the Rustenburg Station a yield of 1386 lb. of seed-cotton 
per acre was obtained, and as the seed is now acclimatised even better 
yields might be expected. Both colour and strength were good and the 
staple was i % inches. Tliis particular crop wms planted rather late and 
followed a winter crop of barley and in conseipieiice the land was not in 
the best condition. 

As regards irrigation, this will depend on the rainiall: the first irriga¬ 
tion will take place six weeks after planting, the next, tw^o or three w’eeks 
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later, after which it may be necessary to irrigate every fourteen, or even 
ten days during dry spells. 

The saw gin is used for Upland type cotton, but a roller gin was instal¬ 
led to meet the requirements of the long-stapled Pima variety. 

As this cotton is altogether different from Upland, it will not be pos¬ 
sible to market it through the same channels, and standards and grades 
will have to be established on the lines adopted by the United States in 
1917 for Pima cotton, or similar to those of the Kgyptian types and 
grades. 

W. S. G. 

62. Cotton Variety Tests. 

Briggs, C. Experiment Station Record, Vol. 49, No. 5, p. 432. 
Washington, 1923. 

The Oklahoma Experiment Station Bulletin, No. 141,1923, gives details 
of yield with estimated money values for about 40 varieties and selections 
of cotton which have been compared at the Station from 19lO to 1921 
inclusive. Results for 1922 are included, with directions for growing 
cotton under boll-weevil conditions. Oklahoma Triumph 44 and ITarbville 
No. 12 averaged highest in yield and value of seed and lint. 

W. S. 0 . 

63. Flax Growing in East Africa. 

Gray, W. S. (Technical Adviser, International Institute of Agriculture, 
Rome). 

In East Africa as in other countnCsS, fla\ h.is suffered severely fioni 
the depressed state of the market^, but there is tio doubt theit it will in 
the near future regain its tormei position as one ot the most jirolitable 
of fibre crops. 

In 1913 Great Britain and Ireland impoited over 80000 tons of fla>: 
and tow from Russia, but a long time will ]>rol)ably elajise before the’>e 
figures are again reached and countries thtit are able to supply* the defi¬ 
ciency of raw material for the linen industry are worthy oi consideration. 

In Kenya in 1920 flax occupied 24174 aciss(i) .uul su])se<iuently 
extended this acreage, after which there h is been .1 falling off owing to low 
prices. The Colony is well suited to flax owing to the soil and temperature 
of the highlands and the two rainy '-easons which enabh- two cr»>i)s to be 
grown in one year. The most suitable districts are probably, Nakuru, 
Wa.sin Gishu, Uumlwa, Kericho and Kyatiibu, but others are lieing de¬ 
veloped rapidly. These are all situated in the highlands and he mostly 
at altitudes of 6000 to 8000 ft. and have rainfalls varying from 50 to 
75 inches. 

Plax will thrive on almost any well-drained .soil, but mnrram land 
should be avoided. 

Native labour can be trained, under supervision, to carry out the iie- 
cessar> cultivations, also to harvest the straw and scutch the fibre. 

Tlv» time required for the crop to mature varies according to climatic 
conditions, but from 3 to 4 ^ months is usual, and this period may be di- 
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vided into four stages, as follows i) the time from germination of the seed 
to that preceding the formation of regular foliage leaves ; 2) from the first 
stage to the time of blossoming ; 3) the period of flowering and boll for¬ 
mation ; 4) maturation (2). 

Only the finest quality seed should be used, and as it is costly to import, 
time is well spent in the selection of plants that grow best and rii>en first 
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and these shonld be allowed to mature tully ; the seed should be carefully 
cleaned and stored and scnvn next season, as by so doing for several seasons, 
the yield and (tuality of fibre will steadily improve. No seed should be 
])urchascd without a guar<intee ol freedom from wilt or other disease. 

In ic)2o several varieties of seed were exjx?rimented wdth at the 
(k>veriiinent I'arin, Kaljete, near Nairobi, data ot which are given 
above (3). 

Dutch and Ru.^sian varieties are generally recommended, but there 
is a sjx'cies of white flowering flax in the cinmtry which is later 111 maturing 
and longer and coarser than the Dutch Blue ; the latter is t(^ be prefered. 

There is a difference of opinion as to whether seed deteriorates in 
weight in Kenya by Iwing grown successively on the same land, but the 
author’s experiments carried out for three seasons only, showx^d a decided 
decrease in weight per 1000 seeds. 

It has generally lx‘on found that imj)orted seed is reduced in germinat¬ 
ing power. The author found that seed wdiicli in lingland was guaranteed 
as q6 % germinating capacity w'as found mi arrival to average 55 only (4). 
The loss in tliis case, on 600 bags was considerable, and every encouragement 
should be given to the Kabete Station, so that suitable strains may be 
Iiroduced in the country and such losses avoided. Very important work 
has been done on the isolation of improved strains of flax at the Flax 
Research Institute, Dambeg, Belfast. 

An examination of a cross-section of a flax stem under the microscope 
shows the fibres arranged in irregular bundles, near the outside of the stem. 
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In some cases they form almost a continuous ting of fibre ; in other cases 
the bundles are in isolated groups, hence, flax stems of equal length may 
not carry the same amount of fibre. Whether this variation in fibre dis¬ 
tribution lends itself to plant selection has not yet been ascertained (5). 

Too much stress cannot be laid on the necessity of having the land 
in good condition. Flax is not a suitable crop to sow on newly broken 
ground, which as a rule is extremely difficult to gel into fine tilth ; a clean, 
compact seed bed is required which will allow of the sc^ed being covered 
to a uniform depth ; if this is not done it is impt^stible to obtain an even 
crop ; the soil should be rolled both before and after sowing. 

The quantity of seed to be sown varies with climatic and soil condi¬ 
tions ; ill Kngland it is usual to sow from 112-140 lb. per acre, or even as 
much as 180 lb. when it is desired to obtain very fine fibre, but in Africa 
from 70 to 90 lb. will be found sufficient, more seed being reejuired as the 
altitude increases. 

Sowing may be done by broadcasting by hand, or by the “ fiddle ", 
wliich is generally employed, or by means of a seed-bt)ir()Ur, but the latter 
needs constant insiiection of the brushes. The seed should not be allowed 
to lie long on the ground exposed to the tropical sun, but should be quickly 
harrowed under. 

There is no doubt that several crops may be successively grown on 
virgin soil, especially on land that has formerly canied forest, but to salt- 
guard against disease it is better to rotate with other crops such as maize, 
wheat or beans. 

Weeding can be coiitinued until the plants are about six inches high, 
but on some soils nothing seems to eiadicate bracken, which by harvest 
often seems to form fifty pQX cent, of the crop, and adds greatly to tlit lalxmr 
and cost. 

The usual advice in Ireland is to ])ull the flax while the stems aie still 
green, but in Africa the straw must be more mature or the quality r>f 
fibre will .suffer. 

Several machines for pulling flax have bemi devised, but with a supply 
of cheap labour at hand, manual pulling is best. Ten boys will pull about 
an acre j)er day, but supervision is nect*ssary, otherwise they will bend 
and break the straw, cair-ing loss of both time and money at laU i '^tages. 

In many ])arts of the Hast African highlancb, ior several months in 
the year the mornings are brilliantly fine, but rain falls heavily almost 
every afternoon, and some method .such as the following must lx.* .adopted 
to dry the straw as rapidly as possible when jnilled The straw is placed 
by the puller in even windrows f)Ti the ground and lelt for one or two days, 
after which it is tied into small beet-, and stood nj) in shocks for two 
days, when the beets arc built into small stacks termed ' barts ’; these are 
left for a week or ten days and then the .straw is placed in barns, where 
it should remain for several weeks before de.seeding. 

Where timber and thatching gra.ss are available, good bams can be 
built with native labour at little expen.se; a suitable size is 70 X 20 ft. and 
18 ft. to the ridge pole : such a barn will hold about jo tons of straw, the 
product 01 20 acres. 

[•»] 
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The straw may be deseeded by passing between power driven rollers, 
but with a good supply of native labour “ rippling '' has many advantages. 
Rippling combs can be made on the shaniba (farm) by driving a row of 
6 or 8 inch iron pins through a tough plank, points upwards, the distance 
between being from Vie to Vl. of an inch. The seed bolls are removed 
by drawing the straw thr('>ngh the pins The seed must then be cleaned 
by passing though a winnowing machine. 

The next process is that of retting the straw, in order to heparate 
the fibre from the woody part of the stem, these two parts being held 
together by a pectic substance which can be destroyed by bacterial action. 
There are two regular methods ot effecting this, water retting, and dew 
retting. In Britain and Ireland the lormer is generally employed, but in 
East Africa dew retting gives the bc^st results ; many flax growers have 
tried water retting and experiments have been made at Kabete, the con¬ 
clusions arrived at alter these experiments being that water retting is 
a failure under all methods tried as yet " (3) 

In dew iclting slightly le^s than one ton oi straw is spread in row's 
oil an acre of land, and ex])osed to rain and dew% the process occupying 
alx)Ut 20 days as a tale, during which time the vStraw' should lx? turned three 
or lour times In IreLnul, trom b to 8 week> are necessary Retting should 
only be carried out dining the raiin- seasons as excessive ex|>osure to the 
trojiical sun give the fibre a yellow'-red tint and lowtrs the (piality Expe¬ 
rience is iiccessaT\ to judge wdien the process is complete ; the straw should 
be uiiiloruily dark and sMsil}' tirokeii, and the wood should separate from 
the fibre whin the ‘•traw is rubbed lietw'cen the lingers. The retted straw 
should ahvay^ be stoied lor several W’eeks before lx‘ing taken to the 
scutching null. 

A convenient si7a‘ null is one containing 30 stocks, arranged in tWM 
sets oi 15 . in addition, the iollow’iug w^ould be lecpiired : 1 de-seeding 
roller, two b or S pair breaking-rollers, and a 42 II P engine and boilei 
with sjKcial fiie-box toi burning flax shive A baling-press is also necessary 

The alxive x)lant should be sufficient to deal with the product of 400 
to 500 acres oi flax land 

Cleaning the straw trom the fibre is done by the aid ot i)v)wei-dri\'en 
scutching-wheels, winch may be oi the Iiish, or heavy, six-bladed t\]Kr, 
or the Belgian, with twelve light blade^^. It is probable, how'ever, lh<it a 
type with ten medium blades w’ould suit the fibre oi the country better 
than either. Miisharagi is a good, hard, local wood for making the 
blades. Scutching-wheels are frequently driven too fast, and so damage 
the fibre. 

Before scutching, the straw is passeii through the breaker, to break 
up the woody part of the stems, whicli are usualK dry and brittle, and 
require less breaking than in Eurojie In Eist Africa, with native labour, 
the output iK*r man per day of scutched fibre is from 25 to 30 lb. ; in 
Ireland the average is about 56 lb. and a veiy good scutcher will turn 
out 70 lb. 

To obtain the best prices on the market it is essential that the fibre 
be well graded ; this should be roughly done immediately after scutching, 
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but the final grading should always be done by a professional grader in 
order to obtain uniformity. 

Flax fibre should be carefully stored in well-thatched sheds, prefer¬ 
ably sunk half underground, as the aim is to keep the store cool and humid 
as by so doing the fibre will improve in quality. 

The fibre is often lowered in quality by excessive pressure in the baling 
press ; ()0 to loo cubic feet to the ton is sufficient. 

The yield per acre is about 38 to 40 cwt. of dried straw, from which is 
obtained approximately fibre 1.70 cwt., tow 2.35 cwt. and linseed about 2^ 
cwt. These are the official figures for 1920 (i), but higher total yields and a 
much higher percentage of fibre to tow may be obtained by good culti¬ 
vation and more skilled scutching. In Ireland the yield of fibre for 
the ten years, 1904-IQ13 averaged 4.12 cwt. per acre, not including tow, 
which would be about I cwt. in addition. 

At the Nakuru Agricultural Show in 1920 the flax exhibits were of 
high grade and compared favourably with Kuropean flaxes, and there is 
every rea.son to suppose that when the market conditions are again 
favourable, flax growing will become one of the standard industries of Fast 
Africa. 
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64. Observations on the Cultivation and Value of Abaca (Musa 
textills), as a Fibre Plant. 

I. — P'ERRKR, It. ir. and IvSriNo, R B. A Study on the Germination of 
Abaca Seeds. The Philippine Agnmliurist, Vol XII, Nos 5 and 4, pp. joi- 
104, tables 7, bibliography, Los Banos, Laguna, 1923 

IT. “ - Bspino, R. B, and Ckuz, S. M. Absorption of Complete Culture 
Golutions by Abaca Roots with reference to Cirowth of Branch Roots. Ibidem, 
pp. III-119, tables 5, plates, i. 

HI. -- HERNAIS, P. and BsriNO, R. B. Soil Moi.sture Requirements of 
Young Abaca Plants. Ibidem, pp. 121-126, tables 2. 

IV. — Bspino, R. B. and Viado, B. O. Preliminary Study of the Salt 
and P'ertiliser Needs of the Young Abaca Plant. Ibidem, pp. 137-133, tables 3. 
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V. — Gavarro, P., and Espino, R. B. Foliar Transpiring Power of 
different Varieties of Abaca grown at tlie College of Agriculture, Eos Bafios. 
Ibidem, pp. 135-140, figs. 2. 

VI. — Mendioi^a, N. B., On the Improvement of Abaca (Musa textilis 
N^.) The Philippine Agriculiural Review, Vol. XVI, No. 2, pp. 85-99, biblio¬ 
graphy, Manila, 1923. 

I. — Germinaiion, — A series ol experiments was made at the Col¬ 
lege of Agriculture, Eos Bafios 1922-23 to ascertain the conditions in¬ 
fluencing the germination of abaca seeds (Musa textilis). Results indicat¬ 
ed : i) that the plant is cross-]x)lHnated ; 2) seeds obtained from different 
bunches of fruit ot one variety show a variation in germinating power, 
but the seeds of different varieties have about the same degree of via¬ 
bility ; 3) the degree of \dability does not depend upon position ; 4) drying 
seeds in the sun causes a loss oi vitality. A higher percentage of germ- 
inatkm is obtained from seeds planted diiectly after removal from the 
iruit X-)ulp ; 5) variations in viability when soaked in water at different 
tem|)eiatures, and the deleleric)iis effect of high temperatures ; 6) no ad¬ 
vantage obtained by pie-soaking in inorganic acids ; 7) all seeds led to 
cliickens are digested ; those fed to man have the highest peiccntage of 
germinatioJi and in the shortest time ; 8) loss of vitality may occur about 
three months after collecting the seeds. However, seeds buried in the 
giound may remain alive for 155 days. 

II. - Ahsorpiion of nutrient solutions. — In the abaca nursery at 
Eos Banos, c ight different sets of molecular salt solutions were employed 
and a selection of roots tested. The authors state that according to 
the somewhat limited amount oi data evolved, the following generalisat¬ 
ions may be mafic (making allowances for the modifying factor of the 
branch roots) : i) the culture .s(elution most readily absorbed wms charac¬ 
terised hy the relatively medium amounts of mono-jHJta.ssium phosphate 
or calcium nitrate, and relati\X*ly high magne'-ium sul])hate content ; 
2 } ammonium sulphatt* is apparently not a vital necessity to the plant ; 
3) a root cluiu]) should absorb about 2.4 kg, of solution in a day, 

in. Soil moisture requirements. - A preliminary study made with 
seedlings tested on a rich huim from an alhndal deposit ami weekly nieasnre- 
inents w^re taken. It ap])ears : i) that seedlings slioiild not be grown 
even in a fertile soil if tlie degree of saturation is less than 50 ‘b, ; 2) allu¬ 
vial soil saturated wath water is unsuitable; 3) optimum moisture rec^uire- 
ments ()()-8o 70 produced the host vegetative development. 

IV. — Salt and fertiliser requirements. — A study of the effect 
oil fibre yield and the quality. Although a])]»licable only to soil and cli¬ 
matic conditions in Eos Ikiiios, the following generalisations may be drawn : 
— abaca fibre may improve in quality and quantity with the application 
of either calcium nitrate or ammonium sulphate, and as regards, nitrogen 
requirements the plant may bo classified with rice and tobacco. Sodium 
nitrate gave unsatisfactory results. Successful results have been obtained 
when iK)tassium sulphate and double suiK*rphosphate are applied in con¬ 
junction with ammonium sulphate. 

[« 4 ] 
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V. Transpiration capacity, — Twelve varieties adapted to re¬ 
gions having prolonged drought were investigated and the cobalt-chloride 
test employed. The figures indicated the comparative transpiration ca¬ 
pacity of the different varieties and the rate of transpiration and evapora¬ 
tion every half-hour. Observations show that the index of transpi¬ 
ration was from 2-5 times greater tor the lower than for the upper 
surface. 

VI. — Cultivation and improvement, — Abaca or Manila hemp is 
essentially a Philippine monopoly and the author alter reviewing the de¬ 
velopments in Java and elsewhere, draws attention to the factors import¬ 
ant in maintaining a profitable yield of fibre in the Philippines and the 
need of better varieties : a) resistant to drought; b) adapted to different 
types of .soil; c) high yielders of easily stripped fibre of good quality ; 
d) early bearers and e) comparatively long-lived. Of the varieties at 
present recognised by planters, the ‘‘ Tangongon possesses quali¬ 
ties (a) and {b\, the “ Maguindano ” (c) and (V’) and “ Bongolanon " 
(c) and (d). A combination of all five qualities has, however, yet to be 
effected. 

The methods recommended for propagation are discussed and it 
is considered inad\dsable to use abaca seeds for commercial propagation 
due to the heterogeneity of the forthcoming crop. For obtaining new 
desirable varieties, however, this factoi is an imp«)rtant consideration. 
Under ordinary conditions the seeds does not germinate very readily, 
5-30 days according to temperature. Cross-pollination is advocated for 
commercial production. 

M. L. Y. 

65, Mauritius Hemp (Furcroea gi^antea) with reference to its Infe¬ 
riority to Abaca, Maguey and Sisal. 

PvSPiNO R. B. and Noviato T. Philippine A^riciiliural Review, Vol. XVI, 
No. 2. pp 108-1 ly. tables 5, figs. 3. Manila, 1923. 

Notes on nomenclature and distribution of Mauritius hemp [Fur- 
croea gigantea) followed by a description of the plant, yield of fibre, reac¬ 
tions of chemical solutions, ash content and tensile strength compared 
with maguey and sisal, and general economic importance. 

M. I,. Y. 


66 . Pita and Silk Grass. 

Wright, C. H . Bulletin of Miscellaneous Information, Royal Botanic 
Gardcm, Kew, No. 7, pp. 26O-267. London, 1923. 

The names “ pita (Central and South America) and silk grass (Brit¬ 
ish Honduras) have been given to several fibre plants, including agaves 
and Bromelia spp. A species sent from Colombia to the Royal Botanic 
Gardens, Kew, was identified as Bromelia Magdaknae, of which a full 
description is given. 

M. h. Y. 
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67 Utilisation of Dendrocalamus Brandisii Kurz. 

Camus, A Utilisation du Dendrocalamus Brandistt et de quelques especes 
voismcs Revue de Botamque apphqude et d"Agriculture colomale. Year 3, No 
27, pp 777 778 Pans, 1Q23 

Dendrocalamus Brandxsn Kurz is a tall bamboo growing in East Asia 
at an altitude of between 1000 and 1300 ni It is used m basket-making 
and the manufacture of pulp for paper , a line flour is prepared from its 
seeds, while the young shoots, which lose their bitter taste when boiled in 
water, are much eaten (being more tender than asparagus) and if they were 
tinned would find a read> market and become the basis of a profitable 
industry R 1 ) 

Oil crops 

6 h Composition of two Useful Philippine Oil Seeds. 

I AVrsi V P ind Bacci S (I nntrsit^ of the Philippines) Com 
position of PiU Nut Oil (C unatdium ova turn) I he PJuhppino Journal ?/ 
Scieiue Vol 2^ No s PP 201)270 tables o bibliogriphv Mainli 1923 

II — Wi sr A P Iht Com|X)sition of Cashew Nut 0 \\ Ibidem Vol 23 
No *4 pp Ut tabks 5 bibhographA Mmili 192^ 

\ prelllnInlr^ surveA is gnen conceimng the hibits and distnbu- 
tion ol two liees producing oil seeds of economic \alue \iz pili nut 
(Canarium ouilnm) ind cashew nut ( inatardmm occidentalt) Re¬ 
ference IS made to foregoing o1)ser\ ations on the oil content of (vtlier Ca- 
narnim spp and to facourible reports in India and elsewhere as to the 
value of Uiacardium s])p 

A detailed anahsis has been made at Manila and the author gi\es 
a full descnption of the results obtained It appears that both the oils 
are edible and possess good keejang cpiilities and have the following 
composition 
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Details concermng the separation of the saturated and unsaturated 
aads are included The value of the cashew oil cake is eMdent from 
the following data — oil i6 12 %, protein 31-7O % , carbohydrates 
4546% M L Y 
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69. Chemical Analyes of Jairophtt stimulosa, 

Menaui,, P Journal of Agricultural Research, Vol XXVI. No. 6. pp. 259- 
260. Washington, D C., 1923 

An analysis of the spurge nettle seed (Jatropha sHmnlosa) was made 
by the author at the Oklahoma Agricultural Experiment Station, and re¬ 
sults indicate a high percentage of fat (50.91%), and protein (33.3%). 
The oil was extracted by pressure and gave a clear yellowish semi-drying 
fluid of somewhat less viscosity than castor oil, and with a pleasant taste. 
Results show specific gravity o 9257 at 15.60 C. ; refractive index 1.47 at 
15.60c.; solidification below —150C.; iodine value 124 6 to 129 4; saponific¬ 
ation 186.4 i volatile fatty acids, none ; free fatty acids, trace ; fatty acids 
95-h % ; glycerin about 4.2 %. 

The solubility of the protein in various solvents was examined and also 
nitrogen determinations. It is evident that the protein contains a high 
percentage of histidin. The analysis shows clearly the nutritive value of 
the seeds. M. L. Y. 


70. Pachystroma acanthophytla, a Brazilian Oleiferous and Forage 

Plant. 

Bomfin, U (Inspectoria agricola federal do I^stado de Bahia) A favelleira 
como productora de oleo e de forragem C hacaras e Quintoe^i, Vol XXVTII, 
No 2, pp T03-104, fig I Sao Paulo, 1923 

In the forests of North Bahia, and of the bordering State*-, there are 
large numbers of the Euphorbiacea, Pachystroma acantiwphylla, a tree 
which grows to the height of 3-6 metres. 

The leaves form an excellent forage, but only when dry, for they 
are covered with stinging hairs. An edible oil resembling that ot the earth- 
nut, is made from the seeds The author advises that this tree should 
be utilised, for so far, even the wild individuals have not been exploited 
in any way. Since the name of Pachystroma acanihophylla dot s not appear 
in any of the works on the useful plants of Brazil, consulted by the author, 
it would seem that this is one of the many valuable trees of the Brazil- 
an forests which is still generally unknown. R. D. 

71. The Cultivation of the Coco-Palm in Yucatan, Mexico. 

Rue, G G El cultivo del cocotero en Yucat 4 n El AgrkuUor, Year X, 
No. 9, pp. 19-22, No. 12, pp. 10-12 , No 15, pp 8-10 Yucatdn, 1923. 

The author states that the coco-palm is very well suited to the condi¬ 
tions found in Yucatan, and is of opinion as a result of his numerous 
observations, that this valuable tree is one of the most profitable 
plants that can be introduced into that country The zone best suited 
to the coco-palm is a belt in the coast some 3-4 kni in width, which 
catches the sea-breezes laden with salt that are essential to the well-being 
of this tree. Cocos nucifera will also grow in the hinterland, but pro¬ 
duces a smaller crop than in the vicinity of the sea Irrigation is not 

[••-ri] 
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indispensable to its welfare, indeed, this tree grows luxuriantly along 
the shore on soil which is never irrigated. 

The seeds are sown in the nursery, the seedlings being transplanted 
later and placed in holes i m. or more in width and depth, according to 
the nature of the soil, in which they remain a year. Nuts with brown, 
yellowish, or green integuments are kept for seed ; the latter, which are 
the smallest, are to be preferred. The best position for the nut is with 
the crown (the point of insertion of the peduncle) turned upwards. The 
practice of planting the nut in the reverse position, with the object of 
obliging the plumule to turn round the nut and thus reduce the height 
of the trunk to such an extent that the fruit is within easy reach, has now 
been discarded for it rendered the young seedlings more liable to the 
attack of a beetle known as lucano **, or “ cucarachon (probably 
Oryctes rhinoceros). The seed-plot must be shady and the air and soil 
very damp. The best spacing is 6-7 m., the seeds being planted in 
squares. In order to replace any seedlings that may die, it is well to 
plant twice as many nuts as the adult trees required. Until the palms 
begin bearing, maize, beans, pumpkins, melons, cucumbers, onions, po¬ 
tatoes, etc , can be grown l)etween the rows. 

The author gives the cultivation cost up to the first year of bearing 
(wliich is the 6th year). The first crop brings in a large profit. J. P. C. 

72. The Treatment of Young Coconut Plantations. 

Stockdale, F. a. (Director of Agriculture, Ceylon). The Tropical Agricul* 
iurisi, Vol. LXl, No. 5, p. 303, Peradenya, Ceylon, 1023. 

The author draws attention to the usual methods of bringing young 
coconut plantations into bearing in Ceylon, which are the same as those 
adopted generations ago. Allusion is made to experiments carried out 
by L. M. W, WmKiNS on an estate in the North-Western Province. 

C)n this plantation holes were diig 3x3 feet and when filled in, ashes 
and fertilisers being mixed with the soil. The root areas of the young 
palms were kept free fiom weeds and the soil tilled occasionally. 

Planting took place in December 1920 and i *4 lb. of fertilivser was 
given in July 1922, and 3 lb. in July 1923. Vegetable catch crops were 
allow ed to grow over Vj of the root area. 

The effects of intensive cultivation on the growth of these palms 
is clearly shown by photographs ; one palm at the age of 32 months had 
produced 23 fronds. 

The cost of fertiliser averages, so far, 53 rupee cents per palm. The 
author strongly advises all growers to pay attention to their young palms, 
and mentions that if this were done, plantations in Ceylon would not take 
an average of 10 years or more to come into full bearing. W. S, G. 

73. May-Lan ” (Aesculus indica), an Oleaginous Seed From Tonkin. 

C. C. Une graine ol^agineuse peu connue du Tonkin. Le " May-Dan 
{Aesculus indica), L*Agronomie Colonxale, Year, 9, No. 70, 1923. 

The Institut National d'Agronomie Coloniale (P'rance) has receiv¬ 
ed from Tonkin an oil-bearing seed produced by the plant known as 
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the May-I/an '' (Aesculus indica). This seed resembles a small horse- 
chestnut, but the cupule appears softer than that of the fruit of Aesculus 
Hippocastanum, 


length, width.21 mm 

Average thickness.168 mm 

Cupules.32 58 % 

Kernels. 67 42 % 


The yield ot the shelled seeds varies between 40 and 50 %. 

The oil is easily filtered, alter which it becomes very clear. It is 
of a yellow colour, solidifies at 10^-9^ C, liquidifying at between and 

Chemical Composition of Kernels. 


Moisture. 432% 

Fats.65 28 » 

Nitrogenous subst juices. i2.3i» 

Ash. 2 51 » 

Saccharifiablc substances.10 11 » 


The tree grows on rocks; its girth never exceeds 20 cm.; the wood 
is very hard. 

The seed contains much more oil than the seed of May-Chan (Carya 
Tofiktnensis H. lyec.) but the product is greatly iiifeiior in quality to the 
oil obtained from the latter. 

Swine and wild boar are reported to eat with avidity the fruits 
of Aesculus indica. 

Physical Properties of the Oil. 

Density. o g i (> at 15° C 

Acidity. o 955 (oleic acid) 

Saponification number . 223G 

Iodine number. SG.go % 

R. D. 


1» 

74. Mangrove-Swamps in Sumatra (Dutch East-Indies). 

I/UYTJES, S. A., l)e tHoedbosschen in Atjeh. Teciona, hoschbouwkmtdig 
tydschrift, Vol. XVI, No. 7, pp, 575-001, i pi. Buitenzorg, 1023. 

The most important mangrove swamps are situated on the east 
coast of Atjeh (Sumatra). On the west and north coast the swamps 
are of small extent. On the east coast of Atjeh there are three large 
mangrove swamp areas. The rights of exploitation of 70 % of these 
(about 40 000 ha.) are ceded to private concerns. There arc three kinds 
of mangrove swamps : those on grounds a) wliolly flooded at high tide, 
*h) partially flooded at the high tide, c) only flooded at the highest tides. 
The mangrove swam])s under a) arc the best and the easiest to manage 
and to regeneiate. These under b) yield woods of inferior quality and their 
regeneration offers more diflaculties. Those under c) should in the authors 
opinion, not be considered as real mangrove swamps. 

[ 14 ] 
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The timber yield of the individual trees seems to be far less than in 
the mangrove swamps of Java (Kindcrzee). Probably tliis is due largely 
to a different way of calculating the yield in that country. The economic 
significance of the mangrove swamps de|3ends on their situation On the 
west coast they are very small, but on the north coast they are of more 
importance. The swamps should be protected and cultivated. On the 
east coast they are of great imi>ortance : i) to the natives lor domestic use, 
2) for the charcoal burners, 3) for the railways as fuel, 4) for the tobacco- 
plantations as timber, and 5) for the tanneries (barks). 

Preservation of the existing mangrove swamps and regulation of their 
exploitation is urgent. The government is powerless against the present 
most wasteful exploitation by private o\\Tiers. The Government tried to 
buy back tlie concessions but failed. 

The exploitation by the native.s is now each year confined to some 
distinct swamps. In 1922 small areas were given for exploitation to 
the natives on a rotath^n of seven y^ears. D v. S. 

75. Mangrove Bark as a Tanning Material, a possible Substitute for 

Oak Root Bark. 

Commcraal Bulletin, Got^evnment of PaJestim, Vol. IV, No. 45, pp 294-298. 

Jerusalem, i<)23. 

General survey of the sources of mangrove supply, manufacturing 
extract in the ])roducing countries, export trade of the Dutch East Indies 
and Straits Settlements and the industry^ in Africa and other countries. 
Reference is also made to the tannin content of the extract and the methods 
of blending witli nurobolans, sumac, etc., employed in certain countries, 

M, L Y 

76. Effect of Manuring on Formation of Latex Vessels. 

YaTics, Dr. H. S. Commtnucations of the General Experimental Station 
of the A. V. P. O. S. Rubber Series No. 39, pp. 10-12, Tables 2. Buiteiizorg 
(Java), 1923. 

The author's experiments showed that the rate of formation of latex 
vessels is influenced by differences in the soil and that the rate of forma¬ 
tion of latex vessel rings may be accelerated by manures. 

The effect of soil differences and manurial a])plicatioiis on the rale 
of formation of latex vessel rings, and on the yield, appear to l)e approxi¬ 
mately equal. 

The selection of trees by latex vessel examination seems to offer no 
advantage over selection by ydeld measurements, if properly applied over 
a reasonable jx'riod, W. S. G. 

77. The Alternate Tapping of Hevea, 

La Saignee alternative de VHevea. Rennte dc Botaniqxie apphquee et d'Agri¬ 
culture Colomale, Year 3, No, 27, pp. 778-780. Paris, 1923. 

The alternate tapping of Hevea has been strongly advocated by 
M. E. Girard, Manager of the plantations of Suzannah and Anloc (Cochin- 
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China). A Commission has found at Suzannah that the largest amount 
of latex per surface area obtainable by any method is procured by tapping 
the trees once every four days. It is hoped to extend the time to once 
every 8 days ; this plantation has one coolie tapper per 9 hectares. Al¬ 
ternate tapping is now being practised more generally in Cochin-China, 
Malaysia, and the Middle Eats. M Martini, in his report drawn up for 
the Saigon Chamber of Commerce, gives the following information respec- 
ing the Dutch Indies. The ** Societe Indo-Belge '' has practised tapping 
once every two days since the beginning of 1921, in which year, each tap¬ 
per obtained latex in the proportion of 2 765 gm. of the dry product, 
or on an average, 9 4 gm. per tapping. These returns, in 1920 had been 
respectively 1.708 gm. and 6.5 gm. Under the same conditions, similar 
figures (2 266 gm. and 11.2 gm. in 1921, as against 1.762 gm. and 9 gm. 
in 1920), were recorded at the Kiara Pojoeng plantations. 

On the Pasir, Pogor, Bounii, Ayon and vSindgajaja plantations, the 
trees were tapped every alternate two months. Previously, the trees 
used to be tapped daily in two places two notches being cut on one-fourth 
of the circumference, one beginning at i 50 m. above the ground, and the 
other at o 75 m The yield per tree and per day was 7 gm., or 460 kg., 
per hectare and per year. Now, only one notch is made on a third of the 
circumference the incision beginning at 0 85 m. from the ground, and 2 
months of tapping alternate with 2 months rest By this means are ob¬ 
tained 12 gm. per tree and per day, or 422 kg , per hectare annually In 
the old method, the round of the trunk was made in 6 years which did not 
allow sufficient time for the bark to grow again ; the alteniate system ex¬ 
tends this interval to at least 9 years which exerts a considerable effect 
upon the duration of the plantation, further the amount of dry rubber 
collected ever>^ day by one coolie is raised from 2878 gm to 4301 gm 

The “ Societe P'ranco-Neerlandaise de Culture et de Commerce has 
adopted a method based on the age of the tree ; the length of the incision 
remains nearly invariable, but the proportion between the cut and the 
girth of the tree decreases with the increase of sparing the trees which 
live to grow old and thus prolongs the period of normal yield. 

R. D. 


78. Cost of Rubber Planting in Sumatra. 

The India-Rubber Journal, Vol EXVI, No 21, pp ix-12 Eondon, 1923. 

The following figures are taken from a carefully pre])ared estimate of 
the cost of planting and bringing into bearing ol a rubber estate in Su¬ 
matra, but the estimate represents also, with fair accuracy, the expend¬ 
iture necessary on a similar propo.sition in Malaya. 

The miminum area taken for economical working is 2000 acres. Com¬ 
pany formation expenses are not included, but 5 % interest on capital 
is allowed, up to and including the fifth year. 

The cost includes the wages of 500 coolies, and the salaries and bun¬ 
galows of the European Staff. 

The total cost per acre to the end of the fifth year works out at £83.16.8, 
but as the cost of production is high of young rubber just coming into 

[T8J 
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t)earing, it is suggested that a furthei allowance should be made for 
interest on capital until the seventh year, and £100 per acre is a fairly 
accurate est^’mate for planting and bringing into bearing of a rubber 
estate in Sumatra at the present day. W. S G 

• 

79. Essential Oil from the Gum-oleo-resin of Boswellia serrata. 

SiMONSEN, J L The Constituents of Some Indian Essential, Oils The 
Essential Oil from the Gum-oleo-resin of Bosivelha serrata (Roxb) — Indian 
Forest Records, Vol IX, Pt VI, pp i-iS, tables, 4 Calcutta, 192^ 

Discussion and experimental records concerning the Gum-oleo-resin 
of Boswelha serrata Roxb. ]\L D. Y. 

Sugar Crops. 

So. Soil Sterile as regards the Sugar-Cane in Cuba. 

Mtnoz, B Tienas cstt^nles para cl cultivo de la cana de aziicar en Cuba. 
At^ruuUxoa r ZouUcnia, Vol II, No ii, pp 371-372 lla\aniicih, 1923 

The author mentions the fact that there are certain soils in Cuba upon 
which the vSugar-cane will not grow, although in physical structure, origin 
and environment they appear no different from other soils upon which this 
plant has been cultivated with great success. 

It seems, as a result of numerous enquiries, that this sterility is due to 
an almost absolute lack of lime in the soil, the lime originally present 
ha-vdiig been converted into the carbonate, 01 bicaibonate, and then remov¬ 
ed by water These soils therefore not only suffer fom want of lime which 
is an important constituent, but also from absence of proper nitrification 
and from the accumulation of phosphoric anhydride, a substance present 
in great excess. 

Inn ling has been found to remedy these defects and to render such 
soils productive for sugar-cane crops J P C 

81. The Value of Molasses as a Fertiliser to Cane Soils in Mauritius. 

Tv Ml*ANY, H A (Director of Agnculture, Mauritius) and (tIIlvrd, F, 
(Assistant Chemist) Bulletm No 28 from Louisiana Planter and Sas,ai Miuu- 
pKtHfei, Vol IvXXI, No 25, p 487 New Orleans, 1923 

The planters of Mauritius are practically unanimous as to the benefi¬ 
cial results of the application of molasses to cane fields In plant canes 
it is applied in the holes some weeks before planting or between the young 
growing cane ; to ratoon crops it is applied either around the stools or 
between the rows. The usual amount is about 4 tons per acre, although 
as much as 15 tons are sometimes applied. 

The general practice in Mauritius is a cycle of one crop of plant cane 
and five crops of ratoon, and the gain in yield attributed to the appli¬ 
cation of molasses is estimated to amount to a total increase of 20 tons 
of cane per acre. Experiments indicate that the increase in ^deld from 
virgin or plant cane amounts to 9 or 10 tons per acre. This increase can 
hardly be attributed to the added plant food material conveyed by the 
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molasses to the soil, and it is suggested that the cause of increase is 
probably biological in nature. W. S. G. 

82. Testing the Ripening of Sugar-Cane. 

The International Sugar Jnur}Ml, Vol. XXV, No. 300, p. 041. London, 
December, 1Q23. 

In a series of experiments at the Central Farm at Coimbatore, India, 
the refractive index of the juice has been used as a means to test the 
ripening of sugarcane, small quantities being drawn from the joints by 
a modified hypodermic needle. The results indicate that the cane ripens 
joint by joint and if samples when taken from the top and bottom joints 
show refractive indices the ratio of which is close to unity, the cane is at 
the most suitable state for cutting ; if below this the cane has not matured* 
and if much above, the cane is over ripe. This should form a useful method 
in experimental work on cane. The results further indicate that the coef¬ 
ficient of purity is not a reliable criterion upon which to judge the ripe¬ 
ness of cane, as has been generally supposed. W. >S. G. 

83. The Utilisation of Bagasse in Sugar Cane Cultivation. 

Scienlipc Amciican, Year 7<), p 2ji. New Volk, October, 

The use of paper as a surface mulch*’ has been suggested in connec¬ 
tion with various cro])s (i). 

The Hawaiian sugar planters are utilising theii waste bagasse feu the 
manufacture of paper, which is used in th(‘ fields, being laid in stri))s over 
the rows of young cane. As the cane grows it ])enttr'ites the ])aper, 
the growth of the plant not being hindered in any way. On the oth(*r hand, 
weeds have not sufficient sharpness or stiffness to penetrate the ])apc*r 
and are, in consequence conii)letely eliminated. VC. S. G. 

84. Production of Sugar per Hectare of Sugar Beet, 

Saii^i^ari), K. Combien la betteiave peut-elle produire de sucre pat hec¬ 
tare ? Journal d’Agriculture Pratique, Vol II, No. 43, pp. 3^1-333 and Vol. II. 
No. 44, pp. 352-354- Faris 1923. 

The author refers to the inevitable losses of sugar incurred during 
storage of sugar beet in the silo, and in the sugar factory during the fil¬ 
tration and evaporation proce.sses. The molas.ses absorbs a certain quantity 
and allowance should also be made for polarisation. It is estimated that 
from 100 kg. of sugar in freshly pulled beets, 77-78 kg. of wliite sugar is 
obtainable, 12 kg, is transmitted to the molasses, used for alcohol, fuel, etc. 
and 10 % remains in the residue. Attention is drawn to the fact that 
with sugar statistics, it should be recognised that 100 kg. crude sugai cor 
responds to yo kg. refined sugar. Figures are quoted from Sachs 5 w- 
cfcries beiges, 1913, No. 3, denoting the pre-war output of crude sugar per 

(i) See B, 1922, No. 579. {Bd.) 
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hectare of beet in the different European countries, Germany standing 
first with 4613 kg. The author draws a comparison with the yield of sugar 
from Java cane : i. e. about 10000 kg. i)er hectare. 

In order to test the maximum ciuantity of sugar obtainable from beets 
under present conditions, experiments have been in progress (1920-22) in 
France which can be com])ared with pre-war totals. The data collected 
from 10 different farms and referring to a selection of varieties of beets, 
show the yield of roots iK^r hectare the sugar content and the maximum 
and minimum production of sugar. These figures repre.sent normal con¬ 
ditions and it may reasonably be expected to obtain an increase undei 
more favourable circumstances. The author discusses the factors having 
most influence on yield, soil, cultural methods, manures, etc. The esti¬ 
mation has frequently been misjudged owing to lack ol thoroughness 
as regards thinning out and lifting and consequent uneven spacing. 

hvXj)erinients weie undertaken on the \^ilmorin Instate (Verrieres), 
to study the average yield under improved conditions. Farmyard man¬ 
ure was applied at the rate ol 30 ooo kg. per hectare at the first phmghing 
(1921) and artificial fertiliseis |Xir hcctaie: 570 kg. super]diosphate, 220 kg. 
nitrate ; 100 kg. potassium chloride The second ploughing was effected 
in Apiil i()22 and sowing in May followed by cultivation, thinning, and 
two subsequent hoeings and final lifting in October. Iiver\' three weeks 
from the August 7 onwanls, sani])lcs ol 25 begets from 21 individual plots 
were carefully lifted, cleaned, and analysed. The results were a*- follows. 

Aveiage weight of roots 721 gm. ; saccharine content 188 ; sugar 

23b gm, ; number of loots fK^r hectare bq 150 (allowing for final thinning) ; 
yield of roots pei hectare, 4(1 800 kg.: sugar per h(‘Ctaie 9 400 kg. 

Although it is only ])ossi])le to draw approximate conclusions from 
the.se results, wliicli will doubtless differ according to conditit>n^, they ff)rm 
a basis on which to work and by further expeiiments it isexjK^cted to estab- 
blish a definite standard. ^l. L. Y. 

85. Loss (»f Suftar during Storage of Sugar Beets and Time for Testing, 

Pack, D A (Sugar Plant InvesiigalioUvS, of PLuit Industry 

V. S Department of Agricultiue) Time for Ttsting Mother Beets J >}{>ml 
0/ Jt^ruiddfKil ICci^r.itch, Vol XXVI, Xo 3, pp. 125-150, /ahles o W’asliing- 
ton, 1). C , 1025 

In the investigations carried on during the past thiee years at Salt 
Lake City station (Utah, U. vS.), irregularity has been noted in the quantity 
of sugar-lost by individual sugar beets during storage. Under ordinary 
silo conditions for three months, the lo.ss has wiricd from i to 8 %. 
This irregularity ap])lies also to beets stored under controlled moisture and 
temperature conditions. It has been the usual practice to test sugar 
beets in the spring after winter storage and the author draws attention to 
the fact that failure to recognise these variations lictwecn sugar beets 
at harvest time and after storage has probably led to confusion in selection 
of desirable strains of beets for future breeding work. 

Tests to ascertain the correct time for testing the mother beet were 

[ 85 ] 
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made by the U. S. Bureau of Plant Industry using the ordinary silo 
for storage purposes. The beets were weighed and tested before and after 
98 days storage. A full chemical analysis was made and records indicated 
the percentage of sugar for autumn and spring tests and the existing dif¬ 
ference. Correlation tables show the actual percentage of sugar in beet 
and the loss during storage. It appears that those with an original high 
sugar content tend to lose to a larger extent during storage than those with 
a low content. As it is the custom for sugar beet factories to cut these 
beets at harvest or after an average of 40 days storage, it appears that 
strains selected for breeding purposes should be considered on the basis 
of autumn rather than spring tests. It is advised, however, that the 
plant breeder should record results of both these tests and also the condi¬ 
tions under which stored. M. L. Y. 

86 . Coffee Cultivation in Belgian Congo. 

MErtEns, M. (Directem: de la Station agricole de Ivula (Stanleyville). 

Culture du Cafe, Rapport technique et ^conomique. Bulletin Agricole 

du Congo Beige, Vol XIV, Nos. 2-3, pp. 371-392. Brussels, 1923. 

General description of the outlay, upkeep, yield and trade value of 
coffee in the Lula district of Stanleyville (Belgian Congo). A compar¬ 
ison is made between the production of different varieties ot Cojfea and the 
seed distribution. ;M. L. Y. 

87. Tea Cultivation in the State of S§o Paolo Brazil. 

Lohamann, C. Cultura do chd, noBstado de Sslo Paulo. Boletim da Dtrcc- 
toria de industna e commercio, Year 14, Series a. Nos 3-^, pp 40-55. Sao 
Paulo, 1923. 

Report made to the Minister of Agriculture by the author giving an 
account of his travels is the State of Sao Paulo for the purpose of studying 
the cultivation and preparation of tea. 

Tea-growing in this State dates from the beginning of last century, 
the seed used having probably come from the Rio Janeiio Bc^tanic Gardens. 
In 1852, the total production of the State was neaily 30,000 kg , viz., 
about one-tenth of the present consumption, and there were already 30 
agricultural tea-factories in various municipalities (Itu, Capivaiy, Piraci- 
caba, Porto Felix, Sao Roque, etc ). Afterwards tea production decreased 
owing to some extent to the preference shown for coffee and to the abo¬ 
lition of slavery but chiefly in account of the poor quality of the product 
which was much inferior to Assam tea. Since there is no doubt that the 
country is suitable for tea cultivation (w^hich would be more profitable 
than coffee-growing), all that is necessary is to use selected seed from the 
best centres of production. The whole district, from Mogy das Cruzes 
to Sao Roque, and from Parnhyba to Jundiahy, which is almost useless 
for coffee, would be very suitable for tea. The chief centre of produc¬ 
tion at present is Murumby, but the crops now amount to barely one-fifth of 
those in the middle of last century. In many places, there are still plants 
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growing in the old tea-gardens which shows how well they have become 
acclimatised. F. D. 

88 . Tobacco Growing in Sumatra. 

Pazuirigan, H. B, (In charge of Tobacco Investigations). The Tropical 
AgncuUurisi, Vol. LXI, No. 5, pp. 266-271. Peradinya, Ceylon, 1923s 

The tobacco industry in Sumatra is highly specialised, as there are 
planters only — no factories nor brokers — and the planters’ work is di¬ 
rected to the production of wrapper leaves only, which after fermentation 
are baled and shipped to Euro|)e. 

Tobacco is grown on the northern half of the east coast of the island 
on the plains facing the straits of M.ilacca, where the temperature averages 
27®C. throughout the year, with a maximum of about 33^^ and a minimum 
of 2i*^C., and with a fairly evenly-distributed rainfall of from 80 to 120 
inches. 

System of Farming. Earge estates are the rule, with an average 
of 75 000 acres, of which only 750 acres on each estate are planted yearly 
with tobacco the rest of the land lying fallow for seven or eight years. 

Seed Beds. These usually measure 4 by 20 feet, well raised to 
insure drainage, and shaded with cheese cloth or leaves supported on a light 
framework After about ten days the shade is partially, and afterwards, 
entirely removed. 

Insect pests are checked by the use of arsenate of lead and the vigil¬ 
ance of the coolies. 

About 50 days after sowing the young ])lants are ready for transplant¬ 
ing, which takes places from the end of February to June. The seedlings 
are planted in alternate rows 3 and 1 % feet apart, the distance apart of 
the i)lants in the rows being i V3 f^'^t Cultivation is earned out about a 
month after jdanting, again about two weeks later, and the last cultiva¬ 
tion when the platits are about 3 feet high. Fertilisers are rarely used 
unless the plants do not thrive, when a small quantity of guano, wood- 
ashes or cotton-seed meal is applied. 

The plants are generally suckered and topped. 

Diseases and Pests. The common tobacco fungous disea^e^ are 
met with, but the tobacco wilt only, caused by Bacterium solanananan, 
is important. Insect enemies are controlled by means of lead arsenate in 
the form of powder, also by the hand collection of w^orms Harvesting 
is carried out about two months after transplanting, and is finished by the 
end of May or Jime. A special feature is that only two leaves at a time 
are collected from each plant, at intervals of two days, and these leaves 
are divided into four classes, lowermost, lower standard, upper standard 
and top. 

Curing. The typical drying shed is built of light material and measur¬ 
es 180 ft. in length, 72 in width and 32 in height. The sides are almost 
entirely formed of windows and doors, in order to control conditions during 
curing. A shed of these dimensions will take the leaves from about 50 000 
plants. Fifty leaves are strung, back to back and secured to a slender 
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pole, these polCvS being hung on racks 5 or 6 ft. apart. The curing process 
lasts from 20 clays to 2 months. 

Wlien the leaves are thoroughly cured they arc transferred to the fer¬ 
mentation shed where they are placed on a low platform in piles from 4 to 
6 ft high, the difEerent cla.sses of leaf being kept sei>arate. The character¬ 
istics of a wrapper leaf which it is desirable to bring out are, an even light 
colour, glossy appearance, and elawSticity. At first the heat generated is 
allowed to reach alter which the pile is rebuilt, and then it may at¬ 

tain as much as 53*^0. The piles are rebuilt until the leaves show the de¬ 
sired (qualities. 

After fementation the leaves are strictly classified according to size, 
region, i e. the part of the plant from which the leaf was picked, colour, 
and soundness. 

When classified the leaves are placed in bundles of 35 or 40 each, ready 
for piessing and baling. Bales of Sumatra tobacco are of uniform size, 
30 X 30 inches, by 9 to 12 inches in height, according to the size of the 
leaves. W. S. G. 

89. Chemical Investigations of Three South African Medicinal Plants. 

1)IT pi^EvSSlS, I P J The South African JomnnJ of Science, Vol XX, No. i, 
pp. 256-261, bibliogaphv Johmmesburg, 1923 

The author refers to earlier investigations made in connection with 
poisonous and medicinal plants m South Africa, but considers that insuffi¬ 
cient attention has been given t > the, question and urges the need foi sys¬ 
tematic work of a more definite nature. This is more re<i(hly em]>hasi/.ed 
by the numerous problems concerning human and stock diseases jiecuhar 
to the country Iheliminary investigations have therefore recently Ik^cu 
made at the TJniversit> of Stellenbosch with three plants hitherto unex¬ 
ploited, with the idea of establishing a basis on wliich to cariy^ out further 
analyses : 

1. Dodonea Thunhergiana K and T. Natural Ordei Sapindaceae ; 
found in Western l^rovince (Cape), in all districts with a modenite rain¬ 
fall ; use medicinally as a tonic and purgative ; bark decoction used as 
a remedy for consumption. The leaves were thoroughly examined and re¬ 
sults indicate presence of saponin ; trace of alkaloid ; lack of volatile oil; 
ready solubility in hot water. 

2. Enoccphalus umbellaUis, U. C. Natural (Jrder Compositeae ( “wild 
rosemary “), found in Western Pio\H'nce. When steam distilled separately 
the leaves yielded a larger quantity of essential oil, slightly more yel¬ 
low and mobile than that from the seeds and flowers. The total yield was 
9.1 cc. (less than 0.2 % of the green leaves) of light yellow oils with sharp 
but not unpleasant aromatic odour (simile 1 to teri>enes) and a buiniiig 
taste. The oil gradually darkens on exposure to light, probably due to 
polymerisation. Specific gravity of freshly distilled oil, 0.954 at ; 
refractive index 1.503. 

3. Sphenogyne ubrotanifolia R. Bi. Natural Order Compositeae, found 
on Paarl Mountain (Cape); tinctures in brandy used medicinally (of the whole 

m 
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plant or leaves) when steam distilled, the oil from the leaves had a much 
stronger terpene odour than that from the stalks and gave about four times 
the quantity compared with the latter. The yield of oil calculated on 
weight of leaves distilled was 0.58 % (6170 gni. leaves gave 40 cc. oil, 
specific gravity 0.914). 

M. L. Y. 

90. Mechanical Cultivation of Mint. 

l^\jNi)ARD, L (I)ireclcur des Services agricolc des Bouclies-du-Rhone) 
and AuTRAN, K (Propnetaire-agriculteur a Annot B -d -R ) La petite Revue 
agricolc et hoitnolc, Year 29, No 684, pp 138-139, fig 1 *Viitibes, 1923 

The authors have studied the methods to be adopted in the mechan¬ 
ical cultivation of mint. Their experiments were conducted with a 
\iew to deciding questions relating to : the spacing of the rows, depth of 
planting, moulding up soil, cutting the rhizomes. 

Spacing of the roius. — The best distance between the rows was found 
to be (>o cm., as this allows planting, hoeing and moulding up to be effect¬ 
ed bv a specially mounted hoise-lioe The returns were the same as when 
the lows were planted closer together 

Depth of planting — It is generally thought that mint ])lants should 
only be covered with about 2 cm of loose soil This rule cannot be fol¬ 
lowed ii ti horse-hoe is u.sed, but the author'^ have found that mint rhizomes 
take no hurt if covered ])y 2 to 5 cm. of soil which makes it possible to 
disjiense with haiid-hoeing 

Moulding up — The results obtained by the different treatment of 
the j plots wTre as follow's . 

i) Control plot, not moulded up, average growlb , 2) a little ni mlded 
up, develoj)ment fairly good ; 3) much moulded up, the plants grew thicker 
and taller than in the case of the other two plots. 

Cutting the rhizomes - The ihizonies of mint bear cutting verv badly. 
If the rhizomes are 2 3 cm long the plant grows unsatisfactorily^ onl}" 
reaching a height of 7-10 cm Rhizomes cut back to 7-8 cm produce 
irregularly-growing plants ranging from 25-30 cm in height When the 
rliizomes are left entire, the plants grow^ to 40-45 cm. 

Cost of cultivation. — The data summarised in the appended table 
show that it is possible to obtain a profitable ciop by meclianical culti¬ 
vation. 
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Comparative Cultural Data for one Hectare of Mint, 



Hand cultivation 

Machine cultivation 



ft. 


fr. 

Clearing and prepar- 

50 man days at 15 fr. 

750 

3 days ploughing at 50 fr. . 

150 

ing the ground. 



I day harrowing and rolling 

50 

Planting. 

30 man days at 15 fr. 

450 

I y. horse days at 20 fr. . . 

30 


60 woman days at 5 fr. 

300 

10 man days at 15 fr. . . . 

150 




28 woman days at 5 francs . 

140 

2 Hoeings. 

20 man days at 15 fr. 

300 

2 days horse hoe ing at 35 fr. 

70 




10 days woman’s labour, se- 





cond hoeing at 5 fr. . . . 

50 

I Moulding up . . . 

10 man days at 15 fr. 

150 

I day hilling up with hoe . . 

35 

Cutting. 

with sickle 15 days at 


I day’s work with reaper . . 

40 


15 fr. 

225 ; 

i 



Expenses not connect- 



1 


ed with machine cut- 



1 


ttvahon. 





Value of plants: 





Rent of gromid. . . 


200 


20b 

Fertilisers. 

600 kg. superphosphate 





250 kg. ammonium sul¬ 





phate . 





200 kg pota.->sium sul¬ 





phate . 





100 kg. sodium nitrate. 

625 


625 

Pulling up plants . • 

10 man days .... 

150 

» . ' ’ * ’ .... 

150 

Carriage of crop. . . 

15 000 kg at I fr per 





100 kg.. 

150 


150 


I 

Total expenses . . 3 300 

Total expenses . . .1840 

Value of crop at price \ 

paid at Grasse, in 1922, 20 fr 



per 100 kg. X 150. . 

1 



l^ors . . . 

300 

Profit . . 1160 


F. D. 

91. The Utilisation of P/eurotus Eryngii. 


CoSTANXm, J. Utilisation du Pleurotus Eryngn. Comptes rendus des sdances 
de VAcademie d*Agriculture de Vol. 9, No. 37, pp 915-9x6. P«Qris, 1923. 

The author is of opinion that land which has gone out of cultivation, 
fallows, waste tracts, dunes and even forests could be rendered very pro¬ 
fitable by cultivating fungi. Mention is made of information received 
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from the Societe d'Horticulture de la Cbarente-Inferieure (France), respect¬ 
ing the Blue thistle and its parasitic Pletirotus, In this district, all the 
peasants collect Pleurotus Eryngti in preference to other fungi and it 
has become an article of trade. F D. 

Horticulture, 

92. Ancient Types of Lettuce. 

G]6r6me, J , Notes sur divers types anciens de laitue. Journal de la 
Socxiti Nahonale d*Horticuliure de France, Series 4, Vol XXIV, pp. 379-384. 
Paris, 1923. 

The author’s remarks on different ancient types of lettuce refer to : 
i) plants cultivated under the name of oak-leaves lettuce ; 2) lettuces of 
Asiatic origin, diep-iigo ”, on-sen ”, o soune etc.; 3) variations of the 
oak-leaved lettuce (spinach lettuce, curled lettuce etc ). Some of them are 
ancestral forms derived from Lactuca Scanola, while others are modi¬ 
fications of the ancestral types owing their vaiiation to several factors 
such as climate and different, conditions of environment and cultivation 

F. D 

93. Strawberry Planting. 

1 *ET 1 T, A (Professeur k Ttfcole nationale d'horticulture de Versailles). 
Plant itions dcs fraisiers Nevue Horhcole, Year 95,1^0 24, p 541 Pans, 1923 

The author planted out runners of the ” Docteur ]Morere ” variety of 
strawberry duiing the first fortnight of August. The plants in one plot 
were left in the ground, but those of the second were lifted in the autumn 
and transplanted finally in October. In the case of the third plot, the straw- 
bernes were transplanted in October, and again in the following March. 

The plants grew less the more they were moved, the weight of fruit 
obtained from tlie 30 individuals was respectively : 

1) Untransplanted strawberry plants . 3 045 gm 

2) Plants moved once, in the autumn 2 667 » 

3) I’lants transplanted at the end of wmter * 053 » 

The heaviest crop fetched the best price on the market, as the fruits 
were the largest and the finest 

Planting out the runners at once is the most economical method of 
growing strawberries and insures the best yield R D. 

94. The Exportation of Pine-Apple Seedlings. 

Montano,} Los hijos de pifia Agncultura y Zooteema, Vol II, No. IX„ 
PP- 373 “ 374 » tables 2 Havannah, 1923. 

The author expresses his approval of an Act forbidding the exportation 
from Cuba of pine-apple seedlings, for owing to the high prices fetched by 
these plants, their exportation had reached proportions that threatened the 
pine-apple growing industry of the island. J. P. C. 


9% 94 
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95. Transplanting large Palm-Trees. 

Dentai., J. B. (Horticiilteiir paysagiste). I^’horticulture sur la C6te 
d’Azur. lYansplantation de gros palmiers au Cap d’Antibes. Revtis Horti* 
cole, Year 95, No. 24, pp. 537'539, figs. 4. Paris, 1923. 

The author has succeeded in transplanting large palms of the PriU 
chardta variety on the Cote d'Azur (France). The trees were over 9 
metres in height, and in some cases, weighed more than 7000 kg. A des¬ 
cription is given of the method of transplanting. R. D. 

Arboriculture, 

96. Super-Grafting. Effect of the Scion on the Stock. 

Passy, P. Journal de la Soctdte Naltonale, d'Horhculture de France, Series 
4, Vol. XXIV, pp. 40i-4()4. Paris, 1923. 

I. — Super-grafting consists in applying another fruit-bearing graft 
to the first scion iiLserted in the stock. The resulting individual is thus 
formed from the : a) stock which supplies the root system ; b) the in¬ 
termediate stem ; c) the scion forming the fertile crown. 

This method of grafting is adopted in the nurser>" in order quickly 
to get rid of a bushy, thorny individual and obtain a more shapely tree. 
The pear-tree when growing on its own roots, is bushy and has a number 
of thorny branches. If during its second, or third 3 ear in Ihe iiurser}", 
a shield-graft is made with a scion from a vigorous thornless variet)?^ of 
pear, a straight stem is prodticed upon which the fruit-bearing variety 
can be grafted; in this way, the nurseryman disposes of a troublesome 
tree and saves time. Pear-trees growing on their own roots are very 
dissimilar and would produce plots lacking in homogeneity, this can how¬ 
ever be remedied b3’’ shield-grafting ; a scion producing a fine stem should 
be inserted in the stock while it is still very young. 

Super-grafting has also been recommended for imparting vigour to 
weakly varieties; it is especially advisable when low-growing espaliers 
are required. A vigorous scion is grafted on the quince, and in the autumn, 
of the first year, shield-grafts of the delicate variety are inserted in the 
first scion at about 30-40 cm. from the ground. In this manner, the 
strong-growing intermediate graft is reduced to some centimetres of wood 
which bear no leaves and thus seem to exert no influence upon the fruit¬ 
bearing scion. It is, however, well-known that some varieties of pear 
do not graft well on the quince, although the grafts take satisfactorily 
if another tree is selected for the stock. Therefore by the process of in- 
^ termediate grafting, its is possible to grow upon the cpiince a variety that 
ought to have been grafted on a stock growing on its own roots. 

Instead of inserting the fruit-bearing scions at a height of 40-30 cm. 
from the soil and thus at once suppressing the vigorous variety, the first 
change in the tree may be obtained from the latter which can be allowed to 
make T-1.50 m. of wood. Owing to its si)ecial properties, this strong¬ 
growing graft will cause the stock to develop and strengthen its root- 
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system, so that when the delicate variety is grafted at this height, the tree 
will have already acquired a vigorous growth from which the scions will 
benefit. 

II. — As regards the possibility of the graft exercising a direct action 
upon the root-system of the stock, the author states that, at all events 
at the beginning, the effect of the graft is easily recognised when the pear 
is grafted on the quince. It has been found that if, on the same plot, 
varieties of pear with scions that hardly ever branch to a great extent such 
as Beurre Hardy, Doyenne du Cornu e and Cure, are grafted on varieties pro¬ 
ducing many branched shoots like Doyenne d’hiver, Beurre d'Hardenpont, 
the root-system of the varieties with unbranched grafts is poorly develop¬ 
ed, whereas in the case of those with much branched shoots, the number 
of roots is much larger and the rootlets do not penetrate as deeply 
into the soil. R. D. 

97. Establishing Tree Identities in Citrus Groves. 

The Florida Grower, Vol. XXVIII, No. 25, p. 5 and p. 15. Tampa, Flo¬ 
rida, 1923. 

Frequently there are too many trees in a citrus grove that are not 
good producers. The following practical method of identifying indivi¬ 
dual trees is described. Two numbers are fixed to the tree, painted with 
a tliick mixture of linseed oil and white lead, keeping definitely to one 
side of the tree and at equal heights. The upper number indicates the 
row and the lower the tree number. Records should be kept of the con¬ 
dition of each tree, treatment etc. It is noted that if equal care were 
given to sorting of inferior citrus seedlings as is given in the sorting and 
packing house, there would be far more uniformity in the size of trees 
in groves, and increased })roduction. When seedlings have reached a 
height of 2 inches they should be lifted and graded. Usually one-fourth 
of the plants need to be discarded, M. L. Y. 

98. Influence of Soil Type on the Yield and Quality of Pecans (Carya 

oHviformis), 

Sktnkkr, J. J. (Office of Soil Fertility Investigations, Bureau of Plant 
Industry, U S Dept of Agriculture) Journal of American Society of Agro¬ 
nomy, Vol. lO, No. J, pp 51-57 tables 3. (Vciieva N Y , 102.4. 

As a result of the variations in ^deld, size and qualit}’ of pecan nuts 
(Carya oliviformis) grown on different soil types in the Southern States 
(U. S.) investigations were made to study the comparative effects of these 
differences. The modem pecan industry has been developed on the 
loams and sandy loams of the upper coastal plains of Georgia, Florida 
and Alabama and the experiments were conducted in these areas. 

According to the results obtained, the hydrogen-ion value of the soil 
had a distinct influence on both size and quality. This applies also to 
the proportion of organic matter and nitrogen. From the data given 
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for the different varieties and localities tested, the following have been 
selected for comparative purposes 


Influence of sotl on size and quality of Schley pecan grown 
on two soil types in Alabama, 


.... 

Soil Composition 


1 

' a 







Carbon j 

5 

6 

a a 

S si 

1 

Number 

Nuts per 

pound 
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If 

Diameter i 
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£ 

Meat 
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in kernel 

1 
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Oil 

in kernels 


% 
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% 
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% 

a) Sand3 loam i . . . 

1.6 

0059 

58 

60 

75 

54 


6r 4 

XX 6 
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78 5 
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I 4 

0 057 

64 

07 

68 

52 
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2 5 
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M Iv. Y. 


99. Status of Nut Culture in the United States and Canada. 

NE11.SON, J A (Ontario Agricultural College) The A^Ytciiliural Gazette 
of Canada, Vol X, No. 4 pp 323-330 Ottawa, 1923 

Description of the distribution and chaiacteristics of the nut trees of 
native origin and introduced species, including Juglans spp , Cary a spp., 
Castanea spp., Corylus spp , Fagus grandtflora, Prunus amygdaliis Suggest¬ 
ions are made with reference to suitable positions for planting nut trees 
and the choice of varieties. M. D. Y. 

100. Dates and Date Cultivation of the Iraq. 

Dowson, V. H W. Agricultural Directorate Ministry of Interior Mesopo- 
lamia, Iraq. Memoir III, pp. 1-97, pi 54 + map, bibliography Cambridge, 
1923. 

This report chiefly deals with the varieties of date in the Shat Al'A- 
rab district. A detailed list of 48 female varieties is included with ob¬ 
servations on the male species which are, bowevei, not uuinerous The 
most common male variety is the Khikri; a vigorous grower, and easily 
distinguished from the surrounding females, by its height, breadth and 
number of leaves and spines, much more abundant than on the lemale 
palm. 

Details are also given as to the distribution and classification, and a 
list of the varieties found in different countries (Morocco, Algeria, Tuni¬ 
sia, Tripoli, Egypt, Sudan, Cyprus, Arabia, Persia, India, United States, 
Australia). The work is well illustrated and a complete bibliography 
is included. M. L. Y. 


(i) For memoirs I and II dealing with thi^ subject see R. 1922, n®* 584 and 1316 
respectively Ihd) 

199-109] 
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101. Some interesting Pacts about Bananas: A World-wide Review; 

ScientiBc and Practical Information. 

Harris. T. S. The Fruit World of Australasia, Vol. XXIV, No. 12. 
pp. 438-440 figs. I. Melbourne, 1923. 

A brief survey of the general structure, habits and distribution of 
the banana plant and its introduction into various countries followed 
by a full description of the important commercial variety Musa caven- 
dishi C' dwarf banana '*), and the packing for transport. Methods of 
propagation are described and reference made to the reproduction from 
seed grown in Jamaica, and subsequent cross-pollination with the re¬ 
sulting plants. M. L. Y. 

102. The Cultivation of the “ Umbuzeiro (Spandias iuberosa)^ 

Bomfin, U. (Inspectoria Agricola Federal do Estado de Bahia). Cultma 
de Umbuzeiro. Chacaras e Qitintae$,Yo\.'K,'K}FL, Part. 2, pp. 116-117, fig. i. 
Sao Paulo, 1923. 

The author gives directions tor the cultivation of Spandias tuherosa, 
an arborescent Anacardiacea growing wild in the arid soils of the States 
of Bahia, Pernambuco, Alagoas, Sergipe, Rio Grande do Sul, Cear^, etc. 
The farinaceous tubers formed by the roots of this plant are used for human 
food, as are also the fruits of wliich a healthy tree produces on an aver¬ 
age 400 to 500 kg. The juice of the fruit is used into different articles 
of food and beverages and when concentrated at a low temperature forms 
the so-called vinho de umbu which might supply a considerable in¬ 
dustry. This juice is also employed in the manufacture of vinegar. 

The author advises the tree being grown from cuttings rather than 
from seed. 

So far, no parasite of Spandias tuberosa has been found. 

F. D. 


103. The Breadfruit, its Cultivation and Pood Value. 

PiERAKRts, J. A propos de Tarbre k pain. Bulletin Agricole du Congo 
Beige, Vol. XIV, Nos. 2-3, figs. Brussels, 1923. 

A review of the advantages of the bread fruit (Artocarpus incisa) from 
the cultivation and nutritive standpoints. The author refers to several 
analyses made recently and compares the nutritive value with that of ba¬ 
nana and manioc, indicating the high percentage of carbohydrate and the 
relative deficiency in vitamines. Reference is made to the “ rimier '' 
[Artocarpus incisa var, seminifera) which is popular in the Belgian Congo 
and although of less importance as compared with the real bread fniit 
should not be neglected. Recommendations are made as regards extend¬ 
ed cultivation of the bread fruit in the Congo and utilisation for manu¬ 
facture of bread, biscuits, etc. M. L. Y. 


[101-103] 
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Forestry, 

X04. Forest Fires 

I. — SeurrE (Inspccteur des Eaiix et Forets). Assurance des for^ts cen¬ 
tre rincendie. Bulletin du ComiU des ForSts, Year 10, No. 20, pp, 162-167, 
Paris, 1923* 

II. — De Saint Poe, J. and RivES, P. Les incendies de bois. Ibidem, 
pp. 167-181. 

III. — Wooi^EY, T. S. (Consulting Forester). Fire Damage Claims in New 
England Estates, Journal of Forestry, Vol. XXI, No. i, Washington, 1923. 

IV. — AvorT, P. Incendies des bois. Bulletin de la SocUie Centrale Fo~ 
restUre de Belgique, Year 30, Part. 2, pp. 70-83, Brussels, 1923. 

V. — Projet de Loi concernant les incendies cn foret. Bulletin du Co- 
mild des Forets, Year 10, No. 20, pp. 181-101. Paris, 1923. 

VI. — RiviEre, G. (Directenr de la Station Agroiiomique de Seine-et-Oise). 
PiCHARD G. Influence de la couleur des niurs d'espaliers sur la hativit^ de 
maturity des fruits des pechers qui y sont adosses. Journal de la SoetdU 
d*Horticulture de France, Series 4, Vol. XXIV, pp. 79-82, Paris, 1923. 

I. — Insurance op woods against pire. — In France, woods of 
deciduous trees are insured under the following separate heads: i) Cop¬ 
pices ; 2) reserves (young trees and seedlings), 3) suckers (shoots that 
have grown out of the trunks) ; 4) administrative losses (decrease or loss 
of returns) ; 5) injuries due to neighbours. 

The F'rench Companies do not insure the dead debris covering the 
ground, and often object to insuring suckers and against administrative 
injuries. At the present time, they ask the following premiums * 

a) Coppices over 25 years old: i. 25 fr®/oo without any distinc¬ 
tion as to kind of tree. Coppices less than 25 ^^ears old, i. 5 ofr* 7 oo 
without any distinction as to kind of tree. Nurseries and i)lantations 
of less than 15 years of age 3 ®/oo- 

Since nearly all the coppices are felled every 25 years, the premium 
of 2.5 ®/oo on the wood capital is too high, so the owners do not insure 
them. 

In the case of resinous trees, the French companies draw no dis¬ 
tinction between woods of spruce and pine respectively ; their tariff is 
as follows : woods over 50 years of age 3 7o0 — of 30 to 50 years 5 ^/oo 
of 10 to 30 years 10 ®/oo years of age 15 The spruce woods are 
in the mountains, viz., on land that is generally damp and has an irre¬ 
gular surface where naturally there is little fear of fire spreading. In ad¬ 
dition, very often underwood is absent owing to the prohibitive pre¬ 
mium placed on it. 

II, — Forest fires. — The Comite central agricolc de la Sologne"' 
has devised a method of facilitating the assessment of damage by fire 
both as regards the estimation of the losses entailed and of the indemnity 
to be paid. The author gives the following definitions: 

The commercial value of the forest timber is the price it would have 
fetched just before it was destroyed by fire. 
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Its relative value (erga dominum) is the value it had on the eve of 
the fire for its owner, who would have sold it for a known, or supposed, 
price at a given date in the future. 

The direct, or absolute, estimate includes the value of the wooded 
land and of the timber it bears. 

The relative estimate is that of the returns based on an arbitrary 
assessment, or given by the absolute estimate. It is used in the case 
of coppices, or for fine-woods with short term of felling. 

The fundamental principles on which this method is based are as 
follows : Since the person who has sufl:ered the loss and the author of the 
fire are not bound by any contract, the injured owner ought to be res¬ 
tored to this original situation as regards returns, stock and the sura in¬ 
vested. The trees destroyed must be estimated at their erga dominum 
value, that is to say, on the basib of the condition of the wood at the time 
it was destroyed. In fixing the indemnity, it is necessary to take into 
account 

i) the future value (of which the amount will be determined from 
the absolute estimate) ; 2) the annual amount of timber cut; 3) the sum 
to be written off for timber of inferior quality, extra management expen¬ 
ses, or loSvS b}^ forced sale; the value of the dead dC bris (it is reckoned that 
each quintal of leaves and detritus represents a loss of 1-2 kg. of nitrogen 
which must be paid for at the current rate on the day of the fire. This 
special conqiensation can also be estimated from the loss ot value of the 
following fellings) The l)asi.s prices to be used in calculating the future 
value and the assessment rate are the average prices of the last 10 years ; 
the prices quoted lor the salvage material are the present prices minus 
the dex>reciation due to vanous cause‘^. 

In the case of jiine w'oods, it is necessary to take the future value 
into account until the trees have reached the age when their commercial 
value is equal to their future value. This is about 30 years in the case 
of P maritima felled at 40-45 years and about 40 in that of Pwus syl- 
vcstns felled at the age of 70 As soon as the experts are agreed upon 
this age, as well as ux)on the age of the tices at the final felling and upon 
the assessment based on the absolute estimate, the ordinary methods of 
calculation aie aj)plicd, the thinnings effected pievious to the accident, 
and the cost of reiilanting after itlling being taken into account. 

If these calculations ate accuiately made for pine-woods of different 
ages and ty])es, the coefficients recpiiied tor the multiplication ot the com¬ 
mercial value at the time of the file can be obtained 

Whatever the age ot the destioyed x)ine“WOod, replanting is necessary, 
and the owner would in any case have had to incui this expense as soon 
as the trees were felled, theiefore the indemnity to be paid is the diffei- 
ence between the present cost of replanting and the inteiest that wwtld 
have accnied on that sum it the pine-wood had been felled at the appoint¬ 
ed time. 

In the case of coppices, the indemnity represents the future value 
of the buint woods (deteimined according to the relative estimate), to 
which must be added the cost of felling the trees, after deducting the le- 

[l#4] 
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turns from the salvage timber. If the coppices are grown in rotation 
and the owner wishes to preserve the rotation, the indemnity will be the 
difference between the returns from trees that have reached the normal 
end of the felling term and those from the younger stands replacing them ; 
the calculation must be made right up to the day of felling. Since cop¬ 
pices always suffer from the effect of fires, this must be remembered in 
view of replanting and of the suceeding decrease in the yield for at least 
two or three fellings. 

In the case of reserve coppices, two categories must be made accord¬ 
ing to the general conditions and to the severity of the damage. In the 
first, which includes trees to be felled, it will be necessary to determine: 
i) depreciation due to forced sale and inferior quality; 2) depreciation 
due to premature felling (deducted from the commercial value at the 
normal age for felling). In the second category, winch includes any 
trees that may be left standing, it is necessary to assess a depreciation 
proportionate to the injury caused by retarded growth 

The same mu‘=‘t be done in the case of isolated trees. Special com¬ 
pensation is granted for the game. 

Rives gives two numerical examples of the application of the pre¬ 
ceding rules. 

Take a pine-lorest felled when the trees are 60 years old, which is 

to be thinned at the ages .which would yield 

^ii «2i ^3 francs. Let us suppose that this pine-forest was burnt at 
the age of immediately after the products of the finst thinning had 
been removed The loss incurred calculating it at 5 %, and at the mo¬ 
ment of the fire, would, be 




1.05 


+ Ai 


1.05 


-7 + 


If n be, the chief felling (at 60 yeais) that would have produced 

This is ^ I ^ . where R is the expenses of the replant- 

“ \ “ 2 / I 05 n 4 x 

ing supposing the pine-forest to be productive at the age n (60 years) 
and able to supply half the seedlings estimated at /?. 

The depreciation D therefore rises to: 
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I 
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I 

1.05 t^ 4 x 
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7?^ X 
2 ] 10^ n 4 * 


to D must be added the expenses of immediate replanting R and the 
exp€‘nses of further replantings between a number of years n 4 , ^^ince 
a pine-forest of that age supplies no seedlings, or at any rate, these cannot 
live under the layer of loose detritus. As half this expense has been 
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calculated, it only remains to estimate the other half - X -r = r. 

2 1.05 n-tx 

Therefore the total damage is D tR + r. 

It is necessary to deduct the sum realised by the sale of the timber 
still left in the burnt forest: from the thinnings to be made from Ai and 
from the definitive felling to be carried out in n-ti years, this can be ascert¬ 
ained by methods similar to those already described. 

Suppose a coppice to be felled every 25 years is burnt after 25 years 
and 6 years respectively. At the age of 25 years, it would produce tim¬ 
ber of the value of 400 Lire. The capital producing 400 Lire every 25 years 

is at 3 % jp = 400 ^ ^ ~ The felling-timber destroyed by the forest 

being burnt after 6 years ha.s a value x = F (1.03® i). The loss sustained 

is found by adding the felling expenses to x and deducting the trees that 
have been saved (the products of felling). 

The author then carefully explains how the owner whose property 
has been injured is to fix the amount of compensation due in the three 
following ca.ses : 1) where the author of the fire is unknown, but the 
owner is insured ; 2) where the owner is not insured, but the author of 
the fire is known; 3) where the owner is insured and the author of the 
fire is known. 

III. — Fire damage claims on New England Estates. — In the 
case of a forest that can produce in 60 years, timber to the value of 60 dol¬ 
lars, the indemnity paid would be 10.27 dollars, if the rate of compensation 
were 4 % and the forest was burnt after 15 years, provided only tlie fu¬ 
ture value of the trees is estimated. The author, however, con.sidered 
the legal asjiect of the question in the case of Connecticut. 

Railway Companies must give compensation for all damage due 
to forest-fires for which they are responsible. The damage is therefore 
assessed from the difference in value of the forest before and after the 
fire respectively. In other words, the amount of compensation is found 
by subtracting from the value of the forest before the fire the sum ne- 
cessar>" foi restoring it to precisely the same condition it was in before 
it was burnt. In the first place, the injury done to the trees must be 
asses.sed. In order to replace the dead trees, it is necessary to cut down 
them down, therefoie both the cost of felling and the original value of 
the trees must be taken into account When any of the trees aie still 
salable, the price they will fetch should be credited to the Company. 
The destruction of the underwood and of clearing the detritus must also 
be reckoned, as well as the replanting expenses. On the other hand, the 
owner has to wait until the newly planted trees reach the age of those 
that weie destroyed, the loss thus entailed is indemnified by a sum re¬ 
presenting the interest of the inproductive capital. In addition, the 
owner should receive some com|)ensation from being deprived of the 
pleasure he would have derived from his foiest 

Let us now consider the case where the forest was entirely de.s- 
troyed, but was not salable. Supposing the owner had paid 100 dollars 
for the wooded land, that the fire broke out after 15 years, the pre- 
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miums at 4 % compound interest amounted to 6 dollars for 15 years, 
and the removal of the detritus cost 20 dollars, the indemnity would be ; 

Compound interest at 4 % for the cost of the wooded land tor the years 80.09 dollars 
Premiums at 4 %, compound interest. 6 00 ** 

Total .... 86.09 doUata 

These 86.09 dollars now represent 47.80 dollars to which we must 
add 20 dollars for clearing ; this makes 67.80 dollars to be paid to the 
owner in order to restore his forest to its original condition, whereas the 
mere estimate of the future value would only have given 10.27 dollars* 

The damage can be assessed in another manner. If the forest had 
been felled under normal conditions immediately after the time at which 
the fire occurred, it would have had a certain total value ; the damage 
done must therefore be determined by finding the residual value after 
the fire and the value immediately before the fire. This estimate is how¬ 
ever very difficult to make, since there is no secure basis upon which 
to calculate the value of the forest after the fire. 

IV. — Forest fires. *— Avort describes a system of mutual insura- 
ance against forest fires. He suggests the premium being gradually re¬ 
duced as the insured areas increase and advocates the assessment of the 
damages by an expert. The premiums proposed are as follows : Arr^is 
not exposed to danger : coppices 65 % ; conifers 1.75 %. Areas exposed 
to danger: coppices 0.75%; conifers 1.96% An additional premium 
of 15 % for coppices and of 10 % for conifers must be paid for insuring 
forest classed as badly managed'*. 

V. — Bxee for the control of forfst fires. — Owing to the in¬ 
creased damage due to forest fires in France, an expert Commission was 
appointed in 1922 to study the question and devise some scheme for li¬ 
miting the number of forest fires as far as possible and controlling them 
when they break out. Legislative measures have been taken to jiromote * 

1) More rigorous action on the part of the Authorities m order 
to enforce greater care in the use of fire. 

2) The education of the public with a view to more care being 

taken. 

3) The systematic control of forest fires by means of rapid noti¬ 
fication (by observatories, aerial craft and different methods ot signal¬ 
ing) so that competent persons may at once proceed to extinguish the 
flames with the aid of proper appliances kept in special depots. 

4) The construction of protective works (isolating roads, fire¬ 
screens, water-reservoirs, etc.). 

Other provisions are directed to the amendment of the existing 
, legislation in certain points that are specified by the bill from which an 
extract is given. 

Art I. •— During certain periods of the year for a time not exceeding 
5 months, the prefects shall be empowered by the Forestry Inspector 
(Conservateur des Eaux et Forets) to: i) forbid the owners or holders of 
forest-land to light any fires in the forests and within a radius of 200 m., 
or to impose certain restrictions upon the use of fire both within the forest 
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and within a 200 m. radius; 2) regulate the burning of standing plants 
within at least 400 m. of woods, or forests; 3) forbid all persons smoking 
in woods or forests, or carrying certain species of matches or similar 
incendiary matters when walking in woods or forests. 

Art. 2, — The prefects shall have the power to prolong the closed 
season for aU kinds of game throughout the whole, or any part, of the 
forest area should there be any danger of fire. 

Art. 3. — In the case of fires in woods, or forests, not under the su¬ 
pervision of the Forestry Authorities, grazing may be prohibited through¬ 
out the whole, or part, of the burnt area for a certain period that may 
be extended to 10 years. 

Art. 4. — Syndicates may be formed with the object of creating and 
directing fire-brigades for the control of forest fires and shaU be em¬ 
powered to purchase and maintain appliances for extinguishing fires 
in forests. 

Art. 5. — Owners of forests situated in areas classified as being 
especially exposed to danger of fire obliged to form themselves into 
Syndicates for forest defence. 

Art. 6. - Should the forests owners not have formed themselves 
into such Associations, the Prefect shall appoint a special Commission 
composed of the ** Conservateur des Eaux et des Forets » a Councillor- 
General, a representative of the owners and a representative of the 
workers. 

Art. 8. — No compensation shall be given to forest owners for any 
destruction on the part oi the syndicates of biushwood groving on isola¬ 
tion strips or plots of land, provided this destruction does not hinder 
the growth, or regeneration, of the forest stands properly so-called. 

Art. Cj. — WTienever woods, forests, or wooded land are situated with¬ 
in 20 m. of a raihoad, the Railway Company shall have the right, after 
duly advising the inteiested parties, to cut down the brush wood along 
a longitudinal strip 20 m. in width as measured from the outside edge 
of the railroad. 

Art. 10. — In case of forest fires, the direction of the fire control 
operations devolves upon the Mayor, or in his absence, upon the head 
of the regular local fire-control Service of a syndicate of forest-owners. 

F. D. 

105, Forest Resources of the World. 

ZON, RAPHAKTy and Spakilwk, W N, pp. 1000, coloured maps it). 
The Official Record, Vol. II, No. 39, United Stales Department of Agricul¬ 
ture. Wasliington, D. C , ig::3 

The growth of timber in the entire world is equal to only twT>-thirds 
of the amount consumed, and the world s timber supply is steadily shrink¬ 
ing. Such is the situation shown by the .luthors’, who are economists 
of the Forest Service. The work contains statistics as to the extent and 
kind of forests ; cut, growth and consunqition of timber ; ownership 
and legislation. W. S. G 
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106. Acacias, and the Re-AfforestatiooL of the Maures and the Est^rel 

(France). 

Mangik, M. (Inspecteur des Baux; et Forets). Uacacm decurrens (var. 
normahs) et le reboisement des Maures et de TEst^^rel Com pies rendus des 
Seances de VAcad 4 m%e d'Agriculture de France, Vol. 9, No. 33, pp. 838-841. 
Paris, 

The Australian varieties of Acacia with tanniferous bark, in general 
a nd especially Acacia decurrens, are caldphobous and prefer, loose, sandy- 
clay soils. The meltsstma variety which is richest in tannin has been 
planted on uncultivated land in Natal, but it needs good soil and cannot 
stand frost or extreme heat. The dealbata variety has the lowest tannin 
content and should therefore be discarded. Acacia normahs is the variety 
that best combines a fair percentage of tannin with resistance to slight 
frosts and excessive heat, further, it is not exacting as to soil. 

In South France, Acacia decurrens and certainly Acacia dealbata 
thrive well. It would be advisable to replant the siliceous massif of the 
Maures and Esterel, where many trees have perished as the result of fires, 
with young individuals of Acacia decurrens var normahs, after they have 
been acclimatised in the most fertile and sheltered spots. 

The re-occurrence of forest fires might be prevented to a certain extent 
by isolating the stands of resinous species that cover a large portion of 
the massif. R. D. 

107. Handbook of the Forest Trees of the Belgian Congo. 

Vermoessen, C. Manuel des essences forestidres du Congo beige (Re¬ 
gion ^quatoriale et Mayumbe). Coloured plates and drawings, 1 Vol in 
XII 292 pages, Brussels, 1923 (Published by the Agiicullural Department 
of the Belgian Colonial Ministry) Price 25 francs Brussels, 1923 

The writer of this handbook, and the artist who designed the coloured 
plates, were sent to Africa in 1918 by the Department of Agriculture of 
the Ministry of the Belgian Colonies, for the purj^ose of collecting the 
information necessary for a book on the useful forest-trees of the Belgian 
Congo. The premature death of M. C. Vermoessen prevented his dealing 
with all the data accumulated, therefore the work has been published 
in an incomplete condition and only describes sixty species of trees. The 
coloured plates represent the branches bearing flowers and fruit, the 
scientific name of the species being appended in every case. 

R. D. 

108. Timber Resources of Kenya, Uganda and Tanganyika. 

The South African Journal of Industries, Vol. VI, No 9, pp. 411-417, 
Johannesburg, 1923, 

The timber resources of the world are steadily diminisliing and al¬ 
though reafforestation is being carried out in many countries, a number 
of years must pass before the cutting stage is reached, hence the import¬ 
ance of data respecting new sources of supply The following parti- 
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culars wei^ obtained from the recent report of the delegation sent by 
the Government of South Africa to the above territories^ 

Kenya. 

The forest areas of Kenya have been estimated at a total of 2 040 000 
acres 

Coast forests. — They are tropical and extend from the tidal man¬ 
grove swamps to a height of about 1200 feet On the higher groimd, 
ebony (Dalbergta melanoxylon) and mbembakofe (Afzeha quanzensts) are 
found. 

Ebony is procurable with stems up to 24 inches in diameter; the 
heartwood is hard and jet black. 

Mbembakofe is a tree of large girth. The timber is heavy, hard, 
bright red and of even grain. Weight 55-56 lb per cub ft. Logs are 
obtainable in length up to 16 ft, and 17-18 inches square The timber 
is used for furniture, doors, etc 

Plain forests. — At an altitude of from 5000-6500 ft, detached 
areas of forest are met with containing muhiigu (Brachylaena huichinsU), 
munderendu (Teddaha sp) and mutbiga {Warhurgia aga^idensts). 

Muhugu attains a height of 80-90 ft. Timber light, brown, hard, 
easy to work, splits well, polishes, seasons easily, resists attacks of ter¬ 
mites. Weight 58-60 lb. per cub. ft. Suitable for floor boards, parc^uet 
flooring, posts, etc , and also for railway sleepers It is estimated that 
I 000 000 sleepers could be obtained from the slopes of Mount Kenya, 

Munderendu is suitable for pick and hammer shafts. Weight 5o-52lb. 
per cub ft 

Mutliigd or Muziga, occurs in the cedar forests and grows to a height 
of 80-90 ft., diameter 18-24 inches It is heavy, not very hard, scented, 
pale-yellow, heartwood green when cut but turns brown Weight 53-55 lb. 
per cub, foot. Suitable for furniture, etc. 

Mountain forests. — These forests far exceed in area the 
other forests. Situated on Mt. Kenya and Mt. Elgon, the Aberdare Moun¬ 
tains and the slopes of the escarpments, they are divided into two dis¬ 
tinct classes, viz , those in which cedar and those in which camphor are 
present, as these trees are never associated together. 

Cedar Forests — The cedars (J uni perns procera) are the nio.st 
important in Kenya ; they contain 70 % of the only two coniferous trees 
of the country, cedar and podo. The cliief species composing the fo¬ 
rests are . — 

Cedar [Juniper ns procera), height 90-100 ft, diameter 30-48 inches. 
Timber light, soft, leddish-brown, scented, works ea'-ily, jiolishes, rather 
brittle, liable to crack, seasons well, does not waq) Weight, 38-42 lb. per 
cub. ft. Is not attacked b}^ termites. Suitable for pencil-making, but 
is harder than American cedar. Used locally for cabinet-making, floor 
boards, shingles etc. It is estimated that there are at least 50 000 acres 
within 20 miles of the railway, jdelding 500 cub ft. per acre. 

Yellow-Wood [Podocarpus graedtor). Light, soft, yellow, fine grain, 
few knots, does not split, not durable, requires careful seasonig, liable 
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to warp. Weight, 33-35 Ib. per cub. ft. Used locally for building con¬ 
struction. Obtainable in lengths up to 30 ft., squaring 18-24 

Musharagi {Olea Jwchsieften), similar to black iron-wood, grows to 
70-80 ft., diameter 24-30 in. Timber hard, heavy, straight-grained, olive 
colour, liable to crack and warp, not easy to season, saws, planes and 
polishes well. Weight, 50-60 lb. per cub. ft. Used for heavy construc¬ 
tion work, vragons, spokes, furniture. Not satisfactoy for railway sleepers. 

Mugaita {Rapanea rhododendroides), supplies a light-coloured wood, 
handsome marking, suitable for plyivood and panelling. Weight, 42-44 lb. 
per cub. ft. 

Camphor Forests. — Occur in areas where the rainfall is 
not less than 55-60 in., at elevations of from 7000-9000 ft. 

The chief species composing these forests are : 

Muzaiti (Ocotea usambarensis). The Kenya camphor tree resembles 
the real camphor tree of China and Japan, but smells less strongly of 
camphor. Attains a height of 120 ft., with a girth of 30 ft. Very dur¬ 
able, light, soft, easy to work, rich-brown, tough, i)olished well, splits 
well, but troisted grain is common, liable to warp. Can be supplied in 
baulks up to 30 ft., squaring 20-25 Weight, 34-36 lb. per cub ft., 
resists attacks of termites Used in railway carriage construction, cab¬ 
inet work, etc. Suitable for railway sleepers, but probably too valuable 
for that purpose 

Mueri (Pygeom afrjcanum), Red Stinkwood, belongs to the same 
genus as muzaiti, attains a height of 80-90 ft., diameter 30-36 in. Su])- 
plies a heavy, hard, dense, dark-red timber, difficult to season, durable, 
not easy to work, will not take nails without boring, does not split. Weight 
47-49 lb. per cub ft. Obtainable in lengths up to 20 ft., squaring 20-24 
Used for railway trucks, wagon building ; suitable for sleepers. 

Sleeper Supplies. — The forests of Hast Africa are disap¬ 
pointing as sources of supplies for railway sleepers because of the co.st 
of felling and extraction and transportation to the coast, distant about 
400 to 500 miles. These forests are chiefly on steep mountain slopes 
and ravines, which increases the cost of extraction, also, being .suitable 
for cabinet-making etc, tends to enhance the price. 

The timbers available in quantity, from winch sleepers might be ob¬ 
tainable are : 

Yellow-wood {Podocarpus gracUtor and P. milanjanns). Sleepers 
from this wood have not proved very satisfactory because they dry-rot 
and break owing to brittleness. Sleepers creosoted by the Rokping 
process may be considered to have a life of about twelve years. 

Muhugu (Brachylcna hutchinsit) a])])ears to be suitable for sleepers 
without creosoting, but it will be difficult to procure large quantities 
free from curvature. Railway transport can hardly be provided to these 
forests under three years, as the survey for the railway is only now being 
made, 25 sleepers, 7 ft. X 10 in. x 5 in. are to be sent to Durban for 
test purjjoses 

Camphor Wood. This wood is perhaps too valuable for sleepers, but 
samples are being sent to Durban for testing. 
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Meuri (Red Stinkwood) is suitable, if sufficient quantity can be ob¬ 
tained. 

Mukinduri {Croton ellioitanus) is found in considerable quantity in 
the vicinity of Nairobi. The wood is of close texture, but would require 
creosoting. It is estimated that i 000 000 sleepers could be obtained; 
this wood is being tested as to its suitability for sleepers. 

Uganda Protectorate. 

The geographical position of Uganda prevents it from becoming 
an important exporting country ; the natural outlet would be via the 
Sudan and Egypt, but until the Nile route has been improved this 
direction is not possible. 

The Miuzira Forest, about 25 000 acres in extent, is situated on the 
Uganda-Tanganyika boundary, ten miles from bake Victoria, on the Ka- 
gera River, a swift, deep river now being used for rafting logs to the saw¬ 
mills. 

The chief trees of commercial value are : — 

Yellow-wood {Podotarpus graiilwr), of wliich it is estimated that 
5 000 000 cub ft. could be procured. 

Nkoba {Batkece eminii), height up to 90 ft., coarse-grained, pinkish. 
Weight 41-43 lb. per cub. ft. If cut and left in the forest is quickly at¬ 
tacked by boring beetles. It is estimated that 1 000 000 sleepers could 
be procured Tests for suitability" will be made at Durban. 

Mvule (Chlorophoru exadsa). East African teak, grows to a height 
of 70-80 ft., girth, 8-18 ft. The wood is coarse-grained, yellowish. Weight 
45-46 lb. Used for doors, panelling and furniture. Suitable for sleep¬ 
ers, but probably too valuable. It is estimated that 1 000 000 sleepers 
could be obtained. 

Taganyika Protectorate. 

Very large forest areas are found on the .southern slopes of ]\Iount 
Kilimanjaro, within reach of the railway line to Tanga, or \"ia the Voi 
junction to Mombasa The cliief timbers are:*- Podocarpus, Mvule, 
Marsuhma (bt>tauical name unknown), and ^Isau (bot. name unknown). 

Marouhma is suitable for furniture, weight 53 lb. per cub ft , but 
is too valuable for sleepers. 

Msau, locally known as mahogany is suitable for furniture making. 

Samples of many of the above timbers have been sent to the De¬ 
partment of Mines and Industries at PretoTia \V S G. 

109. The Yield, Types and Distribution of Sal Forests in the United 

Provinces, India. 

Smytihes, E. a. (Conaer\’’ator of Forests) and Howard. S II (Imperial 
Silviculturist Dehra Dun). Indian Forei>t H€io}ih, Vol X, Part HI. pp. 
27-45. Delhi, 1923. 

In this publication the authors give a very" full account of the v^a 
Forests in the United Provinces, treating the subject under the follow- 
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ing heads: Introduction; distribution of Sal forests; methods used in 
preparing the Yield Table; notes on Yield Table, classification of Sal for¬ 
ests by types; Yield Table with curves. W. S. G. 

iro. Extraction of Broad Gauge Sleepers from Nepal. 

Coi4:,iER, J . V. (Deputy Conservator of Forests). Notes on the Work of 
Indian Forest Records, Vol. IX. No. 9, pp. 349-354. figs 13 plate. 10. 
Delhi, 1923. 

In 1918 the Government of Nepal offered as a War gift to the British 
Government 200 000 broad gauge sleepers free of royalty, from the Napal 
sal (Shorea robusia) forests of Raman in the valley ot the Sarda river, on 
condition that the extraction of the sleepers should be carried out by 
British agency. The author was entrusted with the charge of this work, 
of which this note is a detailed description. The report is illustrated 
with photographs and plates, and gives particulais of expenditure. 

W. S. G. 

III. Summary of Results, of Treated and Untreated Experimental 
Sleepers laid in the Various Railway Systems of India. 

Pearson, R. S (Forest Economist, Forest Research Institute, Dehra 
Dun, U. P.) Forest Bulletin, No. 53, 28 pp. Dehli, 1923 

Results of experiments made for the purpose of testing the durability 
of certain Indian woods with a view to their use as sleepers on the Indian 
railways. R. I>. 

IT2. Mfiquis ” of “ Yana ” {Conocarpus erectus) in Cuba. 

CORRAiv, J. I. Rodales de Yana (Conocarpus erectus). Agricultuta y Zootec- 
nia, Vol. II, No. XI, pp. 366-370, tables 3. Havannah, 1923. 

The “ Yanawhich forms great stands in the vicinity of the Cuban 
coasts, is a source of excellent charcoal. The author suggests that this 
tree should be used for afforestation as it thrives in the island. He re¬ 
calls the general rules to be followed in afforestation, and express his appro¬ 
val of some recent legislative enactments passed for the protection of 
Conocarpus erecta and forbidding the trunk being cut below 90 cm. from 
the ground . J. P. C. 

113. Production and Export of Brazilian Timber. 

Dk MENCAR, P. a cxporta9ao de niadeiras. Brazil-Ferrn^Carnl, Year 
XIV, Vol. XXV, No. 316, pp. 468-469 Rio de Janeiro, 1923. 

Dr. Deoclecio DE Campos, Commercial Attache of Brazil in Italy, sug¬ 
gests to the Minister of Agriculture that a Commission of Experts presid¬ 
ed over by the Director of the Intelligence Department of the Agricultural 
Ministry should be appointed for the purpose of making enquiries with a 
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view to iticreasing the exportation of Brazilian timber, a product still lit¬ 
tle known abroad. 

The Commission has recently drawn up a report embodying the meas¬ 
ures necessary for the expansion of the trade in Brazilian timber which 
certainly has a great future. These measures include: i) improved means 
of transport (road-making (I) and harbour-works ; building sailing-vessels 
for the exclusive transport of timber): 2) low transport tariffs; 3) supply¬ 
ing the capital required for scientific clearing and re-planting ; 4) building 
storehouses and warehouses and the granting of credit on the dei)osit 
certificate (advancing up to 70 % of the value of the goods stored); the 
warrants system has already been organised in Brazil, but at present 
great difficulty is exi)erienccd in applying it to deposits of timber owing 
to the bulky character of the product; 5) care of the forests and re¬ 
afforestation ; 6) standardisation and classification; 7) abatement within 
reasonable limits of the export duty on timber. 

The exportation of timber from Brazil is rapidly increasing: in 1920, 
125 394 tons were exported, in 1921, 100499, and in 1922, 130 956, the 
value bfung respectively 20500000, 17977000 and 22117000 milreis 
(i milreis 2 shilUny^ and 2 pence at par). F. D. 

114. Musang’a Smithii on the West Coast of Africa. 

Chau)T, C. Le Parasolier, ou ** Combo-Combo, ** Musanga Smxihn R. Br. 
de la Cote occidental d’Afrique UAgronomxe Colomale, Year 9, No. 71, 
pp 129-135. Paris, 1923. 

A description of Musanga SmiUm R. Br., the most charcteristic tree 
of the West Coast of Africa. The author gives an account of its habit and 
the possible industrial uses to which it might be put. R. D. 


Hygiene. 

[15 Yadil on the Farm. 

The Bristol Times and Mirror, January 26, 1924. ^ 

The new antiseptic ** Yadilis a colourless liquid made from the 
essential oil of garlic, which although equal to carbolic acid in germi¬ 
cidal strength is claimed by the discoverer to be harmless to cell tissue. 


(1) Transix>rl improvemenis Ivive been the subject of uutncious studies in Urazil See : 
Sociedade f>lumin(nse de AgncuUura e Indusirtas turaes Mcniona t e justihcaiwa do 

Pro^ecto de Lei de Organisacdo Uchnteo-Adminislraiiia do Srnifo de X'tacdo Mvmupal no 
Esiado de Rto de Janeiro formulada pdo Dr Enrico Tlixi ira U ifE e apresentada ao U Cim- 
gresso Nactonal Estradas dt Rodagem et» noi,(nU)ru de 1922, Rio de Janeiro, Siburu Bamiti e 
Cia, 1923 {Ed ) 
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It has been tested in veterinary practice and has been proved to be 
beneficial in the cure of many diseases of stock and poultry, and is also 
a powerful preventive of disease. The antiseptic can be taken internally, 
or used externally, and is very wide in its applications. W, S. G, 

11 6 . A Note on Argasidae found in the Punjab. 

Cross, H. B. and PaTEI^, P. G. Department of Agriculture, Punjab, Veter- 
inary Bulletin, No. 9, pp. 13, plates 5. Bahore, 1922. 

A contribution to the bionomics of the Ixodidiae (ticks) of India. The 
two genera, Arges and Ornithodorus (fam. Argasidae) are described and 
also the various species found in the region : A. persicus (transmission agent 
of avarian spirochaetosis), A. vesperiilionis, A. savignyi, A. lahorensis, 
and finally, a species recently designated as 0 . crossii by Prof. Bromi>t 
wliich is regarded as one of the agents of the transmission of surra. 

G. T. 

117. Cutaneous Vaccination against Anthrax in Horses. 

Brocq-Roitsseau and Urbain. Cuti-Vaccination et Cuti-Immtuiit6 an* 
ticharbonneuse chez le cheval. Recueil de Medecine vdtdrinaire, Vol. XCIV, 
No. 24, pp. 482-487. Paris, 1923. 

The author have found as a result of exixiriments that cutaneous 
vaccination against anthrax is possible in the case of the horse. 

The immunity acquired is complete and lasting. No antibodies take 
part in the process. P. D. 

118. Experiments on the Disinfection in Manunals, especially in Rel¬ 
ation to Dourine in Horses. 

IWANOW, B. (Moscow). [Parasitology, Vol. XV, 1923, pp. 122-127). Bulletin 
de rinstitut Pasteur, Microbiologie, Vol. XXI, No. 23, p. 927. Paris, 1923. 

The author set himself the task of removing the virulence of the sper¬ 
matozoa of stallions affected with coition disease without destroying the 
fertilising property of the male cells. He advises that the vagina should be 
washed before, and the penis after, coition with a i : 10 000 dilution of 
vSalvarsan, or Neo-Salvarsan, in physiological water. It is advised also 
that his method of artificial fertilisation (i) be adopted and the addition 
of the al|pve-named solution to the seminal fluid.. The penis may be 
smeared with an arseno-benzine ointment (i : 10 000). G. Tg. 

119. Pyoktanin coeruleum for Treating Summer Sores in Horses. 

Foccoeini, S. Ba pioctanina violetta nel trattaniento delle piaghe estive degli 
equini. La Clinica Veterinaria, Year XBVT, Nos. 10-11, pp. 711-712. Milan, 1923* 

Good results have been obtained with an alcoholic solution of pyok¬ 
tanin coeruleum (made by the firm of Merck in Darmstadt) in the treat¬ 
ment of granular dermitis in horses, G. Tg. 

(i) See R, 1923, No. 416. (Ed.) 
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120. The Ranunculus and Haemogiobinuria in Calves* 

GRiMAiyDi, iv. and Pagi^iariki, T. (Veterinari comunali, Uf&do d’igiene del 
Comnnc di Modena). L'emoglobiiinria dei vitelli nel Modenese. La Clinica Ve- 
terinaria, Year XL VI. Nos. lo-n. pp. 604-615. Milan, 1923. 

In the Provinces of Modena and Reggio, where the cheese-making 
industry is much developed, the farmers are induced by high profits to 
sell their milk to the cheese factories where it fetches an excellent price. 
This practice is veiy detrimental to calf-rearing, for the young animals 
are weaned too early (25-30-40 days after birth), and fed on a diet of 
fresh and dry fodder, meal and cakes which is quite unsuitable to the still 
weak digestive system of sucking-calves. 

The authors rej^ort cases of haemogiobinuria in the Province of Modena, 
and are of opinion that this diet results in the general physiological dete¬ 
rioration of the young organism partly by changing the chemical proces¬ 
ses taking place in the stomach and intestines, and more especially by alter¬ 
ation of the quantitative and qualitative splitting up of the fats in the 
intestine. This causes the consequent formation of lipoids with a strong 
haemolitic action, or brings about the liberation of cholesterin in a free 
state and not in the ethereal form (oleate, palmitate). In both the latter 
cases, haemogiobinuria is caused that would seem, according to the authors, 
to be accelerated by the large quantity of ranunculus plants eaten by the 
calves The most common species of Ranunculus {R. bulbosus, R. vehih- 
nus, R. scekruiits, R. arvensis, R. Ficaria, etc.) are found in spring through¬ 
out the wide stretches of grassland in Emilia covering the ground with 
their luxuriant growth. 

The sapotoxin present in the ranunculus does not seem to have the 
property possessed by some saponins of combining witli the traces of choles¬ 
terin present in the blood semm and thus becoming innocuous. It ap¬ 
pears to retain unaltered its haemolytic power, that is to say, its property 
of entering into combination with the lecithin of the erythrocytes. 

G. Tg. 

121. The Bacterial Content of Cow Faeces. 

ArrKN, P. W. (Bacteriological Department, Wasliington Experiment 
Station, Pulman, Washington). Journal of Dairy Science, Vol. VI, No. 5, 
pp. 479-482. Baltimore, 1923 

In estimating the contamination of milk, it has hitherto been reck¬ 
oned that the average number of bacteria present per gm. of cow faeces 
is 5 millions. Dr. Pritcha, however, stated at the Nineteenth Annual 
Meeting of the Society of American Bacteriologists that the above faeces 
when in a dry state may well contain one billion bacteria per gm. The 
writer consequently wished to verify these data and to obtain further 
evidence on the subject. On making suitable cultures of desiccated cow 
faeces, he found the number of bacteria present reached 9 million per gm. 
and in one case, it exceeded x6 million per gm. Had he employed syn¬ 
thetic nutrient media and a hydrogen-ion concentration of 6.8 to 7.3 he 
could have obtained higher figures. 


10 — AgK ing. 
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It is therefore necessary to modify the ideas at present held as re¬ 
gards the bacterial contamination of the milk on the market. 


G. Tg. 


122. Camel Trypano-somiasls in Turkestan. 

Yakimoff, W. ly. (i) JA propos du Trypanotna mnae. KohUyakimov. 
(2) A propos de la trypanosomiase des chameaux russes [Bulletin de la So- 
ciiii de Pathologie exohque, vol. XVI, pp. 249 and 314, 1923). Bulleitn de 
rinstitut Pasteur, Microbiologie, Vol. XXI, No. 23, pp. 925-926. Paris, 1923. 

Two notes dealing with camel trypano-somiasis in Turkestan, and espe¬ 
cially in Russian Turkestan, the Ural region and the Governments of Astra- 
kan and Saratov. The most noticeable symptom of the disease is hyper¬ 
trophy of the lymphatic glands, particularly of the deep cervical lymphatic 
glands. G. Tg. 

123. Surra Trasmission Experiments. 

Cross H. E. (Camel Specialist) and PatkIv P. G. Department of Agriculture^ 
Veterinary Bulletin, No 5, I9pp, tables 7. Lahore, 1923, 

An account of experiments carried out in the Punjab on dogs, rab¬ 
bits and white mice with the object of determining whether surra is trans¬ 
mitted by the agency of Tabanus alhtmedius (very common in the region), 
Tabanus bicellosus, T, virgo, 7\ persis, a tabanus which has not yet been 
identi&e6, SiVidof Ctenocephalus felix. The authors give a detailed descrip¬ 
tion of the life-history of all these insects. The numerous experimental 
data are given a table which shows that transmission could hardly ever be 
produced except by allowing Tabanus to feed on camels suffering from try- 
panosomasis. Negative results, in all but two cases, were obtained when 
the parasites were fed on infected dogs, rabbits and buffaloes. 

G. Tg. 


124. The Agent of Contagious Agaiaxy and its Cultivation. 

Bridr^, J. (Chef de Laboratoire a ITnstitut Pasteur de Paris) and Do- 
NATIKN, A. (Chef de Laboratoire a ITnstitut Pasteur d'Alg^rie). La microbe 
deTAgalaxie contagieuse et sa culture in vitro, Recueil de Medecine Vdtdnnaire„ 
Vol. XCIX, No. 22, pp. 441-444 Paris, 1923. 

Bacteriological and histological research had failed to discover the 
specific agent of contagious sheep agaiaxy, all that was known being that 
it could pass through certain filters (BERKEFEbD, Silbersmith filters). 
The authors, however, appear to have identified the micro-organism as an 
attenuated body 5 microns long which occurs under different forms, but 
retains its given characters in cultures. It is interesting to note that in 
some of its characters it resembles the agent of contagious peripneumonia 
which was the first filtrable virus ever cultivated (Nocard, Roux, BoRREE» 
Salimbeni and Dujardin-Beaumetz). 

G. Tg. 
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125. Diseases, Ailments and Abnormal Conditions of Swine. 

White, T. P. (Assistant Chief, Division of Hog-Cholera Control, Bureau of 
Animal Industry), U S Department of Agriculture, Farmers' Bulletin,'Flo, 1244, 
26 pp. figs 8 Washington, D. C 1923 

A popular description of the symptoms of the various affections that 
may easily be mistaken for hog-cholera during an epizootic outbreak of 
that disease. The author also treats of other pathological conditions, which 
at all events in their incipient stages, can well be controlled by the pig- 
breeder himself. Another object of this publication is to prevent, by 
means of the diffusion of tlxe most elementary rules of hygiene and 
prophylaxis, the very frequent losses entailed in the transport of large 
numbers of swine from the breeding Stations to the abattoirs, or the 
butchers. G. Tg. 

126.. Vltamines and Their Relation to Poultry Diseases. 

BEaudETTE F B. The National Poultry Journal, Vol. IV, No i88, pp. 502- 
503 London, 1924. 

The author studies the effects produced on the health of poultry by 
the lack of the different vitaniines A deficiency in vitamine A induces 
xerophthalmia, slow growth, and symptoms oi languor together with loss 
of flesh frequently accompanied by diarrhoea The comb turns pale, or 
bluish ; in the more advanced stage of the disease, the eye is surrounded 
by a whiti'^h, easily detached deposit with no special odour. Postmortem 
examination reveals a contracted oesophagus on the upper, or lower, por¬ 
tion of which appear small whitish bodies of the size of a millet seeds. 
The kidneys, ureters and heart are filled with a wlute deposit of urates ; 
the liver looks as if it were powdered with talc. All that is needed to cure 
these symptoms is a diet rich in vitamine A , their occurrence can be pre¬ 
vented by giving the poultry green food in summer and germinated oats 
during the winter. The absence of vitamine B, causes polyneuritis or beri¬ 
beri, especially in cliicks ; the head is thrown backwards, and the legs 
become paralysed. The sick bird is always very thin. Postmortem exam¬ 
ination shows the muscles of the chest to have become almost entirely 
atrophied ; the internal organs, especially the muscles, assume a dark 
colour. Power of locomotion can be restored to the bird after a few 
hours by giving it a solution of yeast; and within the next 24 hours, all 
the symptoms, with the exception of the emaciation, will have dis¬ 
appeared. 

A deficiency in vitamine C gives rise to scurvy but without producing 
any of the characteristic symptoms, or anatomical lesions, usually accom¬ 
panying that disease. Where vitamine D is absent, rachitisrn appears, 
especially in chickens, which though they appear strong, and vigorous, are 
unsteady on their legs. This disease can be prevented by" adding 5 % of 
cod-liver oil to the ration. It should be remarked that chicks must liave 
air and exercise. The experiment seems to prove that if hens are fed a 
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ration poor in vitamines, the number of fertilised eggs failing to hatch out 
is larger than when the diet of the birds has been normal and complete. 

P. D. 

127. Entero-Hepatitis in Young Turkeys. 

Panisskt, If. (Professeur a TEcole d*Alfort). Iv'Ent^ro-h^patite des din- 
donneaux. La Vie Agticole et Rurale, Vol. XIII, Year 12, No. 49, pp. 40- 
401. Paris, 1923. 

Entero-hepatitis is a contagious disease that often proves fatal to 
turkeys ; it chiefly attacks selected breeding-stock and young birds. The 
author describes the external symptoms and also the anatomic lesions re¬ 
vealed by post-mortem examination. Parasitic infection, moulting, the 
mating season, and the presence of intestinal worms are all favourable to 
an outbreak of this disease of which the agent is at present unknown. 
Contagion is conveyed in a very large number of ways, and can only be 
prevented by scrupulous cleanliness, a sound and varied diet, and by 
protecting the turkeys from external parasites. If a turkey-farm is attacked, 
all the birds must be killed, and the entire premises carefully disinfected 
before breeding can again be begun. P. D. 

Breeding. 

128. Studies of the Chromosomes X and Y and of their Grossing-Over. 

I. — TaTUA Aida (Higher Technical School, Kyoto, Japan). On the 

Inheritance of Colour in a Fresh-Water Fish, Aphcheilus latipes Tanunick 

and Schlegel, with Special Reference to Sex-I-rinked Inheritance. Genetics, 
Vol. VI, No. 6, p. 554-573, figs. 6, bibliography. Baltimore, 1921 

II. — Wince, O. A Peculiar Mode of Inheritance and Its Cytological 
Explanation. Comptes rendus des Travaux du Lahoratoire Carlsherg, Vol. 14, 
No. 17, pp. 1-9, figs. 10. Copenhagen, 1922. 

III. — Ibid. One-Sided Masculine and Sex-Linked Inheritance in 
histes reticulaius. Ibid., Vol, 14, No. 18, pp. 1-20, plates 2. bibliography. 
Copenhagen 1922. 

IV. — Ibid. Crossing-Over between the X and the Y Chromosomes in 
Lehistes. Ibid., Vol. 14, No. 20, pp. 1-19, fig. 1, bibliography. Copenhagen, 
1923. 

I. — The author studied the hereditary transmission of 5 characters 
in the fresh-water fish, Aplocheilus latipes, Temmick and Schlegel. He 
believes, as a result of his researches, that the factor for one of these char¬ 
acters, which is dominant as regards the others, must be present in the 
chromosomes X and Y. He also obtained phenotypes that can only 
be explained by crossing-over, as is shown by the diagrams I and II. 

II. — The author made a cytological study of the fi.sh Lehistes reticu- 
latus and found 46 chromosomes in the somatic cells, and 23 chromosomes 
in the gametes of both sexes, though he was unable to distinguish the 
sexual cells of the autosomes. Basing his opinion on the observations of 
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Diagram I. 

XrXr X XrYr 



XKXr XrYR X XrYr 



i 

MKr XrYR XrYr XBXr 

Diagram II. 

Xr Xr X Xr Yr 


Xr Xr Xr Yr Xr Xr Xr Yr Xr Yb Xr Xr 
I and II — Crossms: over in Aplochctlu^ latipcs 

J Schmidt (i) he supposes that the males have sexual cliromosomes 
of the X Y type and the females, sexual chromosomes ol the X X type, 
the unilateral transmission of certain characters from father to son bemg 
(iut to factors jiresent m the chromosome Y 

III - A study ot the transmission of secondary sexual characters in 
Lebistes rehculatus The secondary sexual characters of the male are also 
tiansmitted accoidmg to the hms of sex-hnkage, which proves the pre¬ 
sence of their factors in the chromosome X This chromosome would 
apjiear to be homologous with the chromosome Y which confirms the 
hypothesis brought forward 111 the preceding study The author describes 
4 kinds of chromostime Y that all contain the factors for certain colours 
and 2 kinds of chromosome X in one ot which the colour factor is lacking. 
When the latter chromosome comes into play, we have one-sided mascu¬ 
line transmission ot the secondary sexual characters, whereas when the 
chromosome X contains all the factors, the transmission of these characters 
is a combination of one-sided transnussion and sex- linked transnussion (2). 
The autlior also draws attention to a cross w^here there seems to be a cross¬ 
ing-over between cliromosome X and chromosome Y 

IV. — In order to ascertain whether there was an}'^ crossing-over be¬ 
tween chromosomes X and Y in LehtUes, the author carried out some ex¬ 
periments with a variety of this fish in which the male ought to have 
factor m in chromosome Y, and a factor e in chromosome X. He obtained 

(1) The Genetic Behaviour of a Secondary Sexual Character. Comptes rendus des travaux 
du Laboratotre de Carlsberg, Vol XIV, No 8, 1920 {Ed) 

(2) The author speaks of one-sided trasmission when the factor is situated in chro¬ 
mosome Y, and of sex-Unked trasmission when the factor is in chromosome X 
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Diagram III. 

Xo Xo X Xe Ym 


XoXe X XoYm x XoXo XoXc XoXo (il)XoYem x Xo Xo 



XoXo XoYm XeXo XoYm XoXo XoYm XoXo x XoYem XoXo 


r" r I I 

XoXo X XoYem XoXo XoXe XoYm (B) 



XoXo X XoYem XoXo XoXe (C)XoYm X XoXo 



XoXo XoYem XoXo XoYm 

III — Crossing over, between Chromosomes X and Y m Lehistes rehculatus 

several individuals (amongst others, A-E and C m diagram II) of which 
the genotypic formula could only be the result of the crossing-over of the 
chromosomes X and Y of the male parent From the results of these 
experiments, he also concluded that the chromosomes X and Y respectively 
contain a recessive female sexual factor and a dominant male sexual fac¬ 
tor , he further believes these two allelomoT]:)hic factors to be similar to 
other genes, seeing that they are bi-localised in their chromosome and 
more or less, linked with other factors 

Breeding, 

129. Inheritance of Goat Colour in Horses (i) 

MonHANT, A (Professeur a TUniversite de Louvam) Ir'h6r<f*dit6 de la 
couleur de la robe che? le cheval Journal de la Sociite Nalionale de% Agrtculleurs 
de Belgique, Year 5, Nos 47-48, pp 37^'379 Brussels, 1923 

The studies of Sturtenant, Waether, Crampe, Hurst, Bunsow, 
and especially of Wentworth, have shown that a series of genetic factors 
are involved in the determination of the different colours of the coat in 
horses. Some of these factors serve as the basis of the pigmentation, 
others are epispatic, viz , they inhibit, or weaken, the action of the first 
set of factors, while another set seem to add some accessory to the coat 
colour altering its shade, but leaving unchanged the effect of the basal 
factors The author, after citing actual instances of all these genetic 

(x) Sec R, 1921 , No. 1140 ; R, 1922 , No. 283 , [Ed) 

[IM] 
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factors, points out that the knowledge of their existence would throw light 
upon the parentage of a horse in many cases where this is a matter of un- 
certainity, and further, that it proves every individuars power of trans¬ 
mission to be limited to the characters of its own germ-cells. In any 
case, no individual transmits coat colour better or worse, than another, 
therefore the colour of the coat is no sign of individual prepotency and 
cannot be affected by any ancestor, for it depends solely upon direct trans¬ 
mission from the two parents, in other words, coat colour is immediately 
dependent upon the parents. Hence, from coat colour no other hereditary 
characters can be inferred. The colour, or shade, can have been transmit¬ 
ted in its entirety to the offspring without it following that the other 
hereditary characters of the parents have been transmitted to the same 
extent In fact, these laws do not seem to confirm the very commonly 
held opinion that the progeny of given stallions, or mares, will have a 
certain coat colour. The)" are, however, more useful to the breeder, 
since colour is no evidence of the prepotency of an ance.stor having the 
same characteristic pigmentation. G. Tg 

Horses. 

130. Reduction of Gartilagey a Functional Adaptation. 

Mensa a (Diiettore dellTstituto di Chinirgia Veterinaria della R. Uni- 
versit<\ di Modena) Di un «etjuus a|>ertu& ante» acqusiisto per adattamento 
fun/ionale II Su<wo I icoluni, Year XXVII, No 21, pp 293-303, figs 3; 
bibliography Turin, 1923 

Among a drove of horses sent for slaughter from Lubiana to Trieste, 
the author found one animal that ])resented an interesting case from 
the jioint of view of functional adaptation. 

This animal was distinguished by an extreme reduction of the dorsal 
cartilage of the scapula 

It is |)erhaps worth while drawing the attention of stock-breeders 
and anatomists to tliis peculiarity, for the author states that he has himself 
met with a similar deficiency in cartilage development in Dalmatian and 
Yugo-Slavian horses of the same type as the animal in question The 
scapular cartilage in these cases ivas reduced to the extent of forming a 
short, narrow appendix. G. Tg 

331. Cost of Upkeep of Six-Horse-Team Unit in New Zealand. 

FAWCErT, F) J (Asst Instructor in Agriculture, Christchurch) New 
Zealand Journal of Agriculture, pp 355-3tM» Tables 8, Vol XXVII, No 6. 
Wellington, 1923. 

In undertaking this work the author's idea w’as, largely, to suggest 
to farmers the great importance to themselves of an exhaustive inquiry 
into the costs of raising farm produce. In working the investigation the 
following points were kept in view: 1) the cost of maintaining a six- 
horse team for one year; 2) the cost of cultural operations per acre, cal- 
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culated at 150,175,200,225,250 and 275 working days per annum. Twenty- 
seven farms were selected and visited personally to obtain the required 
information, and from the data obtained it was shown that the average 
cost of upkeep of six horses and equipment is £548'5-8 per annum, or 
£592-9-8 for seven horses and equipment. 

The power unit is the most expensive item on the farm and bad man¬ 
agement of the team alone will cause a debit balance, as everyday the team 
is idle the cost to the farmer is nearly £2, for which there is no return. 

W. S. G. 

Cattle. 


T32. Determination of the Surface Area of Cattle and Swine. 

Hogan, A, G. and Skouby, C. J. (Laboratory of Animal Husbandry, 
College of Agriculture, University of Missouri). Journal of Agricultural 
Research, Vol. XXV, No. 10, pp. 419-240, 2 plates, bibliography. Washing¬ 
ton, 1923. 

The authors first describe the work that has already been done in this 
direction and give the chief formulae still in use. They then pass on to 
treat of the experimental method they have themselves adopted for esti¬ 
mating the body area of living animals. By means of tough pai)er of known 
weight per sq. foot they obtained an actual mould of half the body, from 
which could be estimated the body area of the animal by a simple calcula¬ 
tion. In order to test the accuracy ot the results thus obtained, the authors 
made measurements by triangulation on the hides of animals that had l^en 
slaughtered. The difference proved less than 0.5 %. In calculating 
the formula, the authors use the measurement '‘length of body," viz., 
the distance between the top oi the withers and the point of the ischium, 
in cattle, and the root of the tail in swine. They give the exact anatom¬ 
ical position of the following points: “height of withers" between the 2nd 
and 3nd thoracic vertebrae in cattle, and between the ist and 2nd in 
swine; “ point of the ischium " is the ischial tuberosity ; the “ root of the 
tail " is the point of its attachment to the body. The weight of the animal 
should be determined when the measurements are taken and at a time 
when the subject of the experiment has not recently eaten, or drunk. The 
experiments were made on cattle of ordinary and selected races respect¬ 
ively ; the age of the animals varied from 6 weeks to 8 years, and their 
weight ranged from 55 to 842 kg., the body length varying from 61 to 
172 cm. Their condition varied from quite thin to a fine finish. The 
swine were pure-bred Poland-Chinas, Duroc-Jerseys and Yorkshires; 
"age ranged from 3 weeks to 3 years, and live-weight from 2.5 to 178.1 kg. 
The body length was from 24 to 132 cm. Their condition varied from 
quite thin to very fat. The authors give tables showing the live-weight, 
the length of body, and the body surface. They then calculate the for¬ 
mula :S = W4XL6 xK where S = body surface, W = live-weight, 
L = length of body in cm., and is a constant, which is 217.02 in the case 
of the cattle and 175 in that of the swine. In the following tables, the 
authors compare the respective results obtained by measurement and by 
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calculation both according to their own formula and to other formulae 
that are also in use. A careful study of the data shows the authors* for¬ 
mula to be applicable in all cases and for all animals, since the maximum 
error always remained below 5.5 %. P. D. 

133. The Vosges Cattle Breed (i). 

Bojoi<y A. (Veterimiire Secretaire general de rUnion agricole de Par- 
rondissement de Saint-Di^). La race bovine vosgieiine. Revue de Zootec nie, 
Year 2, No. ii pp. 357-367. i sketch, figs 2. Paris, iQTfS- 

In October 1922, the Agricultural Director of Alsace-Lorraine started 
a Herd-book for Vosges cattle. The animals of tliis breed are small, but 
thrifty and hardy, being thus well suited to a country with limited agricul¬ 
tural resources. All conversilinear, or concurvilinear, hybrids due to the 
penetration of the Friburg and Dutch breeds, are excluded from the Herd- 
book. With a view to replenishing the herds of cattle in the region which 
suffered severely from loss of its live-stock during the War, a large number 
of the most different breeds (Friesian, Dutch, Swiss, Norman, Breton, etc.) 
were introduced, so that at the present moment, there are in the Vosges, 
many hybrids resulting from haphazard crossing, and the pure-bred indiv¬ 
iduals of the native breed have consequently been still further reduced. 
During the last fifty years, the native cattle have been driven from the Vos¬ 
ges plateau by the numerous infiltrations not only of the Dutch type, 
but also of the ^lontbeliard breed so that in order to find the pure-bred 
aboriginal stock, it is necessary to search the chain of the Vosges and 
ascend the valleys of the Moselle, Meurthe, Poutroye, etc. In the Cantons 
of Gerardmer and of Corcieux, nothing but heterogeneous hybrids exist, 
and if in the upper valleys of the vSarre and of the Zorn, an occasional 
pure-bred animal may be discovered, it is lost in the mass of cross-bred 
cattle that increase in numbers as Saverne is approached. 

In the Herd-bortk, the distinctive characters of the Vosges breed for 
the districts of Thann, Colmar, Guebwiller, Ribeanville, Selestat and 
Molsheim have been fixed as follows : skull : brachycephalic with pro¬ 
jecting nape of neck ; horpis black, or with black tips, and round section. 
They arise at the sides and then curve upwards, the points being bent 
back ; profile straight, forelu:ad face short and flat, muzzle wide; 

lieight : bulls and bull-calves, 1.20-1.23 m. ; cow^s and heifers minimum 1.15- 
1.20 ; coat ebony black, with large white patch on back and white stripe 
extending from front of chest to groin ; the sides of the neck and of the 
barrel should be black and also the upper jiart of the legs ; the legs are 
often spotted ; the head is white, with spots, the eys are encircled with 
black, the tail is white ; the muzzk is grey or black ; the udder often cover¬ 
ed with hair, the teats are black; the hoofs black, or striped with black; 
depth of chest usually half the height at withers, width of chest and 
width of pelvis a third of height at withers. The Vosges breed is a sin¬ 
gle purpose breed producing milk rich in butter-fat. The animals are 

(x) See R. July-Sept., 1923, p. 818. {Be,) 

[ISJ] 
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thrifty and agile being well suited to granitic or sandy land; they are 
energetic, resistant and quick workers. 

The author gives the following data respecting the milk producing 
capacity of the Vosges cow : total milk yield of cow of average weight 
(420-450 kg.) 2100-2200 litres distributed as follows : first month after 
calving, average of 12 litres daily ; later, up to the 7th month inclusive, 
average of 8 litres daily, during 8th, 9th and loth months an average of 
4 litres. Thus, the average daily yield is 7 litres. Of the total 2160 
litres, 160 litres are used for feeding the calf 

As a rule, 7-8 litres of this milk are required for making i kg. of 
cheese; therefore about 250 kg. of cheese can be made annually on an 
average from the milk of a single cow. G. Tg. 

134. Horse-Rumped Cattle at the Piedmontese Breeders’ Congress 

(Mondovi, 1923). 

134 Communicated by Prof Ettore Mascheroni (Libero docente di zootecnia 
alia Scuola Superiore di Veterinaria di Torino) tlirough the Delegate of Italy 
at the International Institute of Agriculture 

The term « horse-rumped » is applied to cattle that possess from their 
birth a large rounded rump with well-developed muscles, projecting but¬ 
tocks sometimes separated by a deep groove ending at the point of attach¬ 
ment of the tail as in the case of a filly belonging to a heav>" draught breed. 
This horse-shaped rump does not, however, always develop in a regular and 
uniform manner, for while in some cattle it is scarcely noticeable, in others, 
it attains a considerable size. Further in certain animals, tliis rump is 
developed in the anterior-posterior direction, but in others, the muscular 
masses are much develojied to match with the ilia, in which case, the front 
part of the body is much broader than the hind part. Moreover, in the lat¬ 
ter individuals the muscular masses are much developed in keeping with 
the shoulders. 

These horse-rumped animals also called double-rumped cattle [a 
groppa doppia),ox cattle with horses' haunches ^in French d cul de poulatn, or 
mulot, in German doppellender) are to be found in breeds differing from one 
another considerably in morphological characters such as, for instance, 
the Charolais, Dutch and the Italian Piedmontese and Demonte breeds. 
Since this anomalous structure had never been the object of special 
research, the author has recently systematically studied the Piedmontese 
and Demonte breeds in which it occurs. Piedmontese cattle with this 
characteristic are chiefiy reared in the Albe.se and SaJuzzese districts. 

The hoise-rumped individuals of both the above breeds are at once 
distinguishable from ordinary calves by the following characters : thin soft 
skin, very well-developed muscles of shoulders, loins, croup, buttocks ; 
chest sunk, abdomen narrow; legs somewhat short; hocks straight; very 
slender knee-joint and lower hock joints ; serious defects of equilibrium ; 
vulva and teats of cows always small. 

When slaughtered, the digestive canal, together with the fat of the 
adipose tissues and of the mesentery, form a small mass, there is little kidney 
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at; the subcutaneous layer of adipose-cells is thin, the flesh is lighter in 
colour and of a finer softer texture than that of ordinary cattle, so that 
it easily disintegrates when rubbed between the fingers, the muscles are 
much developed and fiee from intra and intermuscular fat; bones small. 

The net dressing yield ot horse-rumped calves is far highei than that of 
normally shaped animals, the average percentage as shown by numerous 
estimates made by the author at the Turin abattoir, being 64.55 instead of 
55.08. I^or this reason, and owing to the lighter skin which may vary 
10 kg. ill calves of the same weight (this is important when hides cost lit¬ 
tle), and to the hind-quarters weighing sometimes 20-30 kg. more than 
the quarter these calves aie highly valued. The Turin Etchers, however, 
sever the fore from the hind-quarters by a cut passing between the sixth 
and seventh rib and running in one direction to the corresponding vertebra 
and in the other to the breast-bone, therefore as the abdominal wall (paunch) 
and the kidney-piece are removed and weighed together with the fore¬ 
quarters, the weight of the latter is brought up to about that of the hind- 
quarteis. The difference in the actual weight of the lore and hind-quarters 
depends also to some extent upon the fact that the abdominal wall is much 
thinner and the kidney-picce is almost nil. Such cattle are much piized by 
the butchers who will pay for this type of calf as much as 50-100 lire the 
quintal more than for an ordinary calf. 

Horse-rumped calves are also in great demand because the veal being 
colouiless and tender may easily pass for that of suckling calves, even if 
the animal is practically adult. Further, owing to the large masses of 
muscle, boneless meat can easily be obtained while meat from the fore-quar¬ 
ters can well be passed off as veal from the hind-quarters. In these calves, 
the butchers say all parts are the hind-quarters. 

What is the origin of these horse-rumped cattle and to what cause may 
their conformation be ascribed ? So far, little is known for certain in this 
connection. By some persons, this anomalous structure is regarded as 
a mechanical pathogical phenomenon (ThiBRKY) resulting from difficult 
calving during which the rump muscles ot the foetus were unduly com¬ 
pressed and the muscles of the thighs (sic) were increased in volume by a 
hypersecretion of the intramuscular and subcutaneous serum. Others 
suggest that it is a teratological phenomenon, while certain breeders regard 
it at all events in the Piedmontese race, as produced by crossing, better 
feeding, and careful selection. 

The author, on the other hand, believes that the peculiarity may be 
explained in the light of the Mendelian theory and is possibly due to the 
sudden appearance of hereditary factors. Before, however, the last word 
can be said in this controversy, further researches are necessary. It is an 
indisputable fact that once this special form of rump has appeared in a 
descendant of normaly shaped parents the enormous development of cer¬ 
tain masses of muscle is transmitted by heredity. 

In Piedmont, the question of horse-rumped cattle has always been the 
subject of extensive and heated discussion among veteiinaiies and agricul¬ 
turists alike. 

Is this variety, or sub-race, whichever it may be called, of the Pied- 
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mont breed to spread in the breeding farms of the province and be awarded 
prizes at shows, or should it be proscribed and banished from the cattle- 
sheds? Much can be said in its favour, but no definite conclusions have been 
reached. Advice and suggestion have been offered, strong opinions for and 
against it have been expressed, but to what avail ? They have led to nothing, 
and in the absence of the clear definite declaration of a competent authority, 
there has always been a serious discrepancy in the judgements and opinions 
expressed. The faults alleged against these cattle are as follows. The con¬ 
formation of the cows renders calving difficult, and causes losses from difii- 
culties of parturition; for the first few weeks, the calves are difiicult to rear 
owing to their large and often pendant tongues which they cannot apply 
well to the teat of the dam so as to suck proj)erly, and also because, being 
affected with rachitism, they stand with difficulty, while they are much sub¬ 
ject to intestinal troubles, resulting in a poisoning of the muscles of the 
shoulders and rump. The bulls have little sexual instinct and the cows 
aie rather sterile and poor milkers. The meat has little flavour. 

At the seventh Congress of the Piedmontese Breeders held at Mondovi 
on September 8, 1923, an attempt was made to decide this question and 
obtain a clear and decisive statement. 

The majority of the members declared themselves to be averse to the 
breeding of the rumj^ed cattle, although they admitted that the appearance 
of this special conformation is a matter of satisfaction because of the large 
gain it insures. 

The Congress decided not to banish these animals, but to advise that 
fuither studies and rcvsearches should be made in order to arrive at a definite 
conclusion. This decision was based on the fact that the above-mention¬ 
ed objections were not founded on any irrefutable evidence, and further, 
that since these cattle have a high market value, a very important stock- 
breeding problem is at slake. The membeis thus contented themselves 
with expressing their opinion that honse-rumped Piedmont cattle should 
generally be excluded from all shows and that they should only be ad¬ 
mitted under exceptional circumstances, and in places where the cattle- 
bi ceding industry makes a speciality of such animals, in which case, they 
should be placed in a separate class always, however, supposing that the 
character of horse-rump is not too pronounced and out of proportion to 
the other parts of the body. 

135. False Ribs in Cattle; Their Unimportance from the Stock-Breeding 

Standpoint. 

Navez, P. (Professor at the Veterinary College of Curegliem). La fausse 
cote, ou cote avortee, chez la bete bovine. Annates de Medecine Veterinaire, 
Year 68, Nos. 8 and 9, pp. 344-358. Ixelle-Brussels, 1923. 

The author, after mentioning the great importance attributed at shows 
to false, or abortive ribs in cattle, and stating that the possession of such 
anomalous structures disqualifies animals for registration in the Herd- 
books, passes on to study, with the help of comparative anatomy and em¬ 
bryology, the meaning of these anatomical anomalies, in order to discover 
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their importance from the stock-breeding standpoint. The “ floating 
rib may represent the 13th rib that has become abortive in the course 
of development, or more rarely, is a supernumerary 14th rib articulating 
with the 14th dorsal vertebra, which is also supernumerary, or it may be 
a real, or apparent, prolongation of the ist lumbar vertebra. It is only 
by examining the skeleton that it is possible to detect the relation be¬ 
tween the upper end of the false rib and the vertebrae of the spine and 
thus determine its anatomical origin. No clue is afforded by the study 
of the live animal, therefore this anomaly must be regarded as an entirely 
exozoognostic fact. 

In certain countries, at various times, false ribs have been considered 
to be a defect excluding the animals from use as breeding-stock. The 
author gives the ojhnion held on the subject in some parts of Belgium 
and Switzerland, referring to the former decisions of two Conferences 
at Woedensteil and Brugg respectively which were against giving prizes 
to abnoinial animals. In Germany, however, false ribs are regarded as 
of no importance, as may be seen by reference to two well-known works 
on cattle-breeding (PusCH, Die Burieilungslehre des Rindes, Berlin, 1896, 
and Hanskn, Lehrbuch der Rinderzucht, Beilin, 1922). 

The author declares himself to be of the opinion that false ribs axe 
merely a anomaly of growth with no effect on function, and should only 
be regarded as a defect from the aesthetic point of view. G. Tg. 

136. Relation between the various Economic Factors Affecting Milk 

Production on Dairy Farm. 

I. — Mendum, S. W. and Kkeeer, H , Cost of Milk Production. Rem Pages 
in Farming Annual Report of the Director, Agricultural Experiment Station, 
University of Wtconsm, Bulletin No. 330, pp. 63-65, figs i. Madison, 1922. 

II. McDowEEE, J. C. (Dairy Husbandry, Dairy Division, Bureau of 
Animal Industry), Relation of Production to Income from Dairy Cows. 
United States Department of Agriculture, Bulletin No. 1069, pp. 20, maps 2, 
tables 8, graphic charts 6, figs. 3, Washington, 1922. 

III. — Ibidem, Influence of Season of P'reshening on Production and In¬ 
come from Dairy Cows. United States Department of Agriculture, Bulletin 
No 1072, pp. TO, tables 9, figs. 2. Washington, 1922. 

IV. — WvEEiE, J., B. Sc., N. D. A, Milk Yields, Costs per Gallon and 
Financial Results. The Scottish Journal of Agriculture, Vol. 5, No. 4, 
pp. 380-392, tables 5, graphic chart i London, 1922. 

V. — MiSNER, B. G., An Economic Study of Dairying on 149 Farms 
in Broome County, New York, Cornell University Agricultural Experiment 
Station, Bulletin 409, pp. 272-443, maps 5. tables 143, graphic charts 16, 
figs. 2 Ithaca, New York, 1922. 

VI. — Wyeeie j. The Economics of Winter and Sunnner Milk Pro¬ 
duction. The Journal of Ministry of Agriculture, Vol. XXIX, No. 10, 
pp. 894-994. London, 1923. 

I. Cost of miek production, Diagram I shows the relation exist¬ 
ing between the amount of milk produced on the one hand, and the quan- 
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tit> of food consumed on the other. The data are arranged in groups 
according to their origin and classed according to order of production. 


15,000 
12.000 
II ,000 
10,000 
9,000 
8.000 
7,000 
6.000 
6,000 
4.000 
3*000 
2,000 
1,000 



Fig. I. — Comparison of the relative efficienty of cows, 

1 Rate of production per cow for i year in lb. 

2 Ks » » » » a while on pasture (yearly bases in lb.). 

3 Units of feed required for milk produced. 

4 ss » a » 9 9 maintenance. 

5 Total units of feed required. 

6 *=* Units of feed consimied — furnished by pasture. 

7 «= » » » » — feeds other than pasture. 

8 =« Total units of feed consumed. 


There is a clear connection between the amount of food required and 
the quantity of milk produced; the relation between these amounts 
is almost constant, whatever the milk yield may be; small differences 
depend on the breed, and are determined to a large extent by the weight 
of the animal. Figure I'shows that it may be said that the animals of 
each group were given too much food although the excess was not suf¬ 
ficient to affect the unit production cost. 

It is dif&cult to determine the effect of grazing, as a rule, the infe- 
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rior herds remain longest at grass, but there is some reason for believ¬ 
ing that the quality of the herd depends upon the length of the grazing 
period. 

II. Relation op production to income prom Dairy Cows. — 
Me Doweee set himself the task of estimating the relation between the 
milk yield of dairy cows and the income of the dairy farm. He used 
the data supplied by 96 Milk Testing Associations and obtained from 
2939 herds, 41 990 cows being submitted to the tests from a period last¬ 
ing from 1910 to 1920. Each total furnished by one Association referred 
to one year, but certain Associations, sent data for several years. On 
an average, each herd was tested once a month. In order to obtain re¬ 
sults per herd, or per Association, data were used referring to cows that 
had been tested for at least 4 months but with this exception, the only 
data taken into account referred to cows that had been tested for at least 
12 months. 

The relation between milk produiction and income. — This is given 
in a table showing both the cost of feeding and the milk yield of groups 
1-9. In group 9, the milk yield is about 8 times as large as in group i, 
but the average returns after paying for the food consumed were 61 times 
higher than in those obtained from group i. This difference was not 
due to the price of the milk, for this was less in the case of group 9 
than in that of group i. A graphic chart is given showing the increased 
returns from the largest milk production for the groups supplying the 
most data. It required 62 cows of group i to obtain the average return 
from one cow of group 9, 

Another table shows the relation existing between milk yield and 
the cost price of roughage, concentrates, and of the total food consumed. 

The average cost of roughage is i */4 times higher in group 9 than 
in group i ; the cost of the concentrates being 6 times higher and that of 
the total food 3 times higher. 

The relation between the milk production and the returns per unit 
of expense for food shows that in the case of cows with an average annual 
milk yield of 5460 kg,, the returns per unit of outlay were about half as 
high again as those of cows with an annual milk yield of 2730 kg. 

The relation between milk production and food expenses per unit 
of production is seen in fig. 2. 

Relation between butter production and income. — This relation shows 
that each increase in production of 22.75 kg. reckoning from a production 
of 66.250 op to 182 kg. makes an increased return of 16 dollars ; while 
above 152 kg, a further increase of 22.75 kg. raises the returns 16 dollars. 
No doubt there is a limit beyond which it does not pay to increase 
production, but this limit is seldom reached in feeding cows subjected 
to milk testing. 

These data have only a relative, not an absolute, value. They were 
worked up in different ways, but always with the same results viz., that 
the groups of cows with the higher production always gave higher re¬ 
turns, after deducting the food expenses, than groups of poor producers. 
The graphic charts showing the relative butter production and the re- 
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turns therefrom had almost the same curves, in spite of the differences 
in the breed, age, weight and date of calving of the cow, or in the geo¬ 
graphical position of the farm. 

The cost of roughage only slightly increased in relation to the in¬ 
creased butter-production, but the latter was regularly followed by a 
rapid rise in the cost of the concentrates fed the cows. The author also 
found there was a rapid rise in the returns from a higher butter produc¬ 
tion, this increase in returns being due to a better yield on the part of 
the cows and to superior feeding. 



Fio. 2. — Relation between milk production and feed cost per loo pounds of milk. 

A -- Feed cost per loo lb, milk 
B ™ Pounds of milk per cow. 


Another graph gives the relation between butter production and 
food expenses per unit of production, and it is seen that the latter rap¬ 
idly decrease as the production rises from 26 kg. to 180 kg. Beyond 
this amount, the cost of food per production unit falls more slowly. 

These same relations were studied on the basis of figures determined 
not per single cow, but per herd. The increase in returns, after deduct¬ 
ing food expenses, was not as pronounced as in the results obtained by 
the preceding methods, for the data were grouped per herd without any 
distinction of individual yield. It was, however, always found that 
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the herds producing more were more profitable (the food cost being de¬ 
ducted), than those with a lower yield. 

III. Effect of calving season on production and on income 
FROM DAIRY COWS. — All examination of the data worked up by the 
Milk Testing Associations shows the existence of a definite relation be¬ 
tween the calving season and economic factors; further, this relation is 
seen to vary within certain limits, with the feeding cost, the condition 
of the pastures and the geographical situation of the farms as regards 
the markets. For this reason, the following conclusions are based not 
only on the average of the data furnished by 64 Associations, but also 
on the averages of each individual Association The data thus obtained 
refer to the period 1910-1920, and to 10 870 cows of which the age and 
calving date were known. The records of each Association were only 
valid for one year, and in order to prevent mistakes, all data were reject¬ 
ed that did not refer to cows which had not been tested during a period 
ot 12 months. The researches made with a view to ascertaining the 
importance of the breed and age of the cow showed that these factors 
do not effect the problem under discussion. 

Influence of calving season, — Butter and milk production, food 
expenses and income (leceipts after substracting cost of food) were 
highest in the case of cows calving in autumn; next came the cows calv¬ 
ing in winter. As a rule, cows dropping their calves in the spring pro¬ 
duce less milk, and those calving in summer give the least profit. The 
cost of food, and expecially of concentrates is lowe.st in .spring-calving 
cows. In spite of this, the latter class of cow does not occupy the first, 
01 even the second, place when classed according to the returns they 
bung in. If the cost of labour is taken into account, the balance again 
turns in favour of the autumn and winter calving cows, because labour 
is very scarce and dear in summer-time in certain districts. The highest 
average price for butter for the wh(de year is obtained in the case of cows 
dropping their calves in the autumn, next come the summer, winter and 
spring cows. The average for the two la.st classes is the same. 

Autumn cows do tiot perhaps calve at the season when the prices 
are highest, but they give the largest amount of milk. When the average 
annual milk production is considered, wc find that the calving order in 
which cows should be classed is as follows, autumn, winter, spring and 
summer. 

The average butter yields for the different calving seasons were: 
spring and summer: 236 lb., winter 258 lb. and autumn 268 lb. 

Cows having their calves in autumn not only take the first place for 
annual production, but also produce most milk in the winter. 

The cost of roughage is about the same, whatever the calving season 
may be, but the latter makes a great difference in the exj^ense of concen¬ 
trates and the total food expenditure, varies according to the price of 
the latter. On an average, the cost of concentrates is highest for cows 
calving in autumn, next come the winter cows, and last of all the spring 
cows. 

According to the data based on the figures of several Associations and 
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referring to several years, the average total food expenses for cows calving 
in autumn, winter, spring and summer are respectively 67.39 — 63.16 — 
60.10 — 56.73 dollars. These figures have, however, only a relative, 
not an absolute, value. 

According to the study made on the effect of grazing upon the total 
food costs it would appear that the profits are not highest from dairy- 
farms with the best pastures, but that it is necessary to take the condi¬ 
tion of the grazing ground into account in order to determine the most 
profitable calving period. 

Effect of the calving month. — Cows dropping their calves in September, 
October, November and December give a large yield of milk and butter, 
those calving in April, May, June and July produce less; further, cows 
calving in July yield the lowest average of profit. 

Fig. 3 shows the average butter production according to the month 
of calving. It should be noted that the rapidity and regularity with which 
the annual butter yield decreases as the calving month approaches mid¬ 
summer is a little less marked than the speed and regularity with which it 
increases as the calving month approaches October. . 

(A) 



Fig. 3. — Relation of Butterfat Production to month of freshening. 


A = Months of year. 

B =* Pounds of Butterfat. 
C « Number of Crops. 


From the averages obtained for 64 Associations, it seems that cows 
calving in the autumn and winter are those that give the highest milk and 
• butter yields and the most returns (after subtracting the food cost). We 
may thus conclude, that as a general rule, it is most profitable to let cows 
calve in autumn and early winter, for although they eat more grains, 
they pay better owing to their liigher yield. 

IV. — Effect of yieed, cost price per unit of production and 
VAEUE of product UPON THE PROFIT PER COW. — In order to make this 
study, the author has taken as a unit, the whole herd including the milch 
cows, bulls and young heifers. By labour, he understands only the work 
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necessary for production. ]Pood includes the food stuffs purchased and 
grown on the farm (forage, pasture-grass, milk); the general expenses in¬ 
clude the interest and taxes on buildings, the expenses of upkeep, dairy 
utensils, heating, lighting, veterinary's fees and medecine, insurance, ex¬ 
penses entailed in the control of milk production, the upkeep of milking 
machines, expenses entailed in the sale of the cattle etc. The interest 
on the capital has been estimated at the rate of 6 % per annum on the value 
of the herds, buildings and apparatus of dairy-farm. The management 
expenses are is. per cow and per week, with a minimum of 20s. and a 
maximum of 60s. per week. The average daily yield per cow was 
calculated in this manner so that when this aniotmt was multiplied by 
365, the average annual yield per cow was obtained. 

In the first table, the author gives both the average yield per cow 
and per day, and the total cost per gallon of the milk produced ; this com¬ 
parison shows that there is very little connection between the average 
yield per cow, per day and the total cost per unit of production. The 
yield is, however, a very important factor for determining the net cost 
{)er unit production. 

The variations in the net cost that are due to general expenses, in¬ 
terest, and management exjxmses are slight, although they do exist, whereas 
the effect of the cost of labour, food and rearing are more important. 

The factors determining the cost of labour per unit of production can 
be studied by eliminating, as far as possible, the effect of the yield upon 
the cOvSt of labour, which has a tendency to decrease as the size of the herd 
increases. It is clear, that it is also affected by the wages paid to the work¬ 
ers, the number of hours of work, the amount of work done per man etc., 
but when all these factors have been taken into account, it is seen that 
the labour cost per production unit depends more upon the size of the herd 
than upon the average yield per cow, per day. 

The effect of the food factor cannot be studied separately from the cost 
of the animals' production, but the quality of the cattle must also be 
taken into account, that is to say, attention must be paid to the way 
the cattle utilise their food and to the cost of replacing old animals with 
low production by younger more profitable individuals. For this rea¬ 
son, the author has taken together the food cost and the production cost 
and called the total of these two factors the net food and maintenance 
cost of the herd of dairy cows. 

When the total food and maintenance cost of the herd taken together 
and the food cost separately are compared with the total net cost per unit 
of production in farms where the average production per day and per cow 
were nearly the same, it is seen that a closer connection exists between the 
total cost of the food and maintenance of a herd and the total net cost of 
of the unit of production than between the unit of production and the cost 
of food considered by itself. It may be objected to this way of looking at the 
matter, that it does not show what feeding method is the most profitable 
The author, however, draws attention to the fact that conclusions based 
solely upon feeding costs would be of less value than those in which the 
cost of maintaining the herd were also taken into account, and that, in 
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the second place, the aim is not to reduce the food unit per production 
unit to a minimum, but rather to obtain the maximum profit from the 
farm as a whole. 

The author also gives some instances showing that the relation between 
production cost per unit of product and the yield per cow per day cannot 
be a close one, since this relation may be altered by many factors some of 
which are the price of the food bought, the effect of the weather upon the 
forage crops, the commercial value of dairy cows; and the sale price of 
the produce. 

When we examine the relation between the net price per unit of pro¬ 
duct and the financial result of the enterprise, two new factors must be 
considered, viz., the cost of milk distribution and the value of the milk. 

The distribution expenses have been settled for all the milk produc¬ 
ed, and include the expense of labour, animal traction, mechanical trac¬ 
tion and railway carriage. The total value of the product obtained has 
been calculated by adding to the returns from the sale of the milk the value 
of the milk consumed on the farm. In order to determine the financial 
result of the undertaking, the author has based his figures upon the profits 
per cow thinking in this way better to be able to take into account the 
effect of the yield per cow. The comparison of the figures given in the 
table sufficiently prove the effect exerted upon the profit per cow by the 
yield per cow, the net price per unit of production and the value of the 
product. The parallel between the data for farms No. 37 and No. i re¬ 
spectively show the amount of the returns, while that between the data 
of farms Nos. 36 and 50 prove the favourable effect of a low net cost, 
even when the yield is not high and the commercial value only average. 
The comparison between farms 6 and 19, on the other hand, bring out the 
effect of a rather high sale price. 


Tabi.e I. — Influence of yield, net cost per unit of production 
and of the value of the product upon the profit per cow. 


Farm 

Average 
yield per cow 
per day 

Cost 

0^ producing 
z gallon 
of milk 

Sale price i 
of I gallon 
of milk 

Net profit 
per gallon 
of milk 

Net profit 

pet cow 


d. per gallon 

d. per gallon 

d. per gallon 

d. per gallon I 

d. per gallon 

. 

1.68 

13.71 

23-34 

8.56 

21.4 

f 35 .. 

1.93 

23.40 

32.61 

7.49 

21.9 

. 

1,73 

15,12 

23-45 

6.27 

16.6 

(37 . 

1.92 

16.99 

23‘44 

6.05 

17.8 

) 6-. 

1.68 

18.85 

24-54 

4.15 

10.5 

f 19 .. 

1.67 

20.64 

26.06 

4.50 

II.7 

1 20. 

1.93 

14.30 

23.89 

8.00 

23.3 

f 35 . 

1-93 

23.40 

32.61 

7.49 

21.8 

1 36 . 

1.68 

13.71 

23.34 

8.56 

21.4 

f 50. 

1.49 

14*57 

23.14 

6.83 

15.6 
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A comparison of the net cost per unit of production does not give any 
exact information on the subject of the satisfactory condition of the 
difEerent farms, because it does not take into account the sale price of the 
product nor sufficiently allow for the yield per cow ; even a comparison of 
the profits per unit of production may lead to a mistake being made, 
but in this case, the error is slighter, as it reduces the importance of the 
effect of the yield. On the other hand, a comparison between the profits 
per cow takes sufficiently into account the influence of the three important 
factors viz., the yield ~ the cost price per unit — and the value of the 
product . The highest yield and the maximum profit per cow do not 
always go together, and in many cases, the net profit per cow does not 
depend solely on the milk yield. 

V. - An economic study oe dairying on 149 farms in Broome 
County (State op New York). — Misner has examined the data 
furnished by 149 farmers in Broome County on the subject of their dairy 
farms. He made no choice of the farms, only discarding data from those 
where fewer than 6 cows were kept. The grains and forage produced 
on the farm were estimated at their market value minus the carriage 
and sale costs. The co.st of transporting bought food was charged to 
the account for labour, implements, milk carriage and other exy)enses. 
The expenses incurred in moving the food from one place to another and 
also the loss (^f time entailed in taking the grain to the mill in grinding 
it were charged to the labour account. In order to estimate the net cost 
of grazing, the interest at 5 % on the value of the field was reckoned 
and the taxes at 0.5 of the same value. The rent of fields for stock 
not belonging to the farm was deducted from the grazing costs. The cost 
of labour of milk transport, making or repairing yards and buildings was 
carried over to the account of milk transport, grazing and buildings. In 
addition, the labour account includes all expenses for milking, work on 
the dairy-farm, feeding the cattle, cleaning the cow-sheds, traUvSport of 
food and litter, the sale and purchase of cattle, etc. On all the farms, the 
men's wages were calculated at the rate of 15 cents per hour, the women 
and cliildren being paid 10 cents per hour. The work of horses was 
paid at the rate of 15 cents per hour. 

All the expenses connected with milk-carts, the milk-cans and other 
utensils required lor milk transport were entered under the implement 
account. Under the head use of buildings " were entered : interest 
5 % oil the average value of the buildings, the building and repair 
costs, the insurance and the deterioration in value. Wlien the value of 
the buildings had increased by the end of the year, this increase of value 
was entered on the credit account. 

J'or the use of implements and utensils the farm was charged interest 
at the rate of 5 % of the average value of the said implements and uten¬ 
sils for the whole year. 

The interest on the average value of the cattle and of the food in the 
barns was calculated at the same rate. 

All expenses incurred for veterinaries, medicines, disinfectants, ice. 
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mosquito-netting, white-washing, and milk-testing were included under 
the head of various expenses. 

The value of the milk consumed on the farm was calculated by mul¬ 
tiplying the weight of this milk by the average price of the unit of weight 
of all the milk sold at this farm. The heifer calves bom during the year 
are placed to the debit heifer account: the bulls, calves for fattening and. 
calves for sale are valued at their value when born. The price they 
fetch is credited to the cows, but is not included in the herd receipts. 

The dung was estimated at 125 dollars per ton, not including its 
transport to the field. 

The author adopted two methods for calculating the net cost of milk 
and butter production. According to one method, the whole herd was 
taken as a unit and all the receipts of the herd, except those derived from 
the sale of milk, were deducted from the whole sum of the expenses, the 
difference being regarded as the net cost of the milk or the butter. This 
cost calculated by this method is called the “ net cost per herd 

In the second method, the total expense per cow is subtracted from 
the receipts per cow excluding the price paid for milk sold. The bull 
expenses were placed to the debit account and the rearing of the heifers 
was considered separately. The net cost thus calculated is called the 
“ net cost per cow 

Size of herd. — In all the larger herds, the consumption of graias 
and green forage pei cow was greater, and that of dry forage lower than 
in smaller herds. The yield of the latter was less in winter and the percent¬ 
age of milk produced during that season was lower, vSo the trade in the 
latter was less intensive. The effect of the size of the herd is, however, 
best seen by the amount of work required per cow and per unit of pro¬ 
duction, this effect is most noticeable when the wages are highest. The 
relation between the size of the herd and the work per cow and per unit 
of production is shown in table II. 

Table II. — Relation of the size of herd to labour used per cow 
and per unit of production. 


Number of cows per farm 


6-10 

10-14 1 

14-18 

above i8 

Hours 
of work 
per cow 

Hours 
of work 
to produce 
100 lb. 
of milk 

Hours 
of work 
per cow 

Hours 
of work 
to produce 
100 lb. 
of milk 

Hours 
of work 
per cow 

Hours 
of work 
to produce 
100 lb. 
of milk 

Hours 
of work 
per cow 

Hours 
of work 
to produce 
100 lb. 
of milk 

1 2.51 

• 196.7 

3.60 

177-3 

3.33 

158.9 

2.97 

^ I47-I 


The maintenance cost per cow is lowest in the largest herds. Partly 
on this account, and also partly because of the better yield the cows of 
large herds are more profitable than those of small herds. In small herds, 
there is an average deficit of 8 dollars per cow, in herds of average size 
the deficit is 9 dollars, whereas in large herds there is an average profit 
of 7 dollars per cow. 
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Season of production. ~ As a rule, the grazing season began on May 
14 and ended on October 19, thus lasting 159 days. The winter season 
lasted 206 days. In the herds, where the milk percentage in winter is 
highest the yield is best. This is due, to a large extent, to the cows calving 
in autumn and having been intensively fed, not to the greater milk produc¬ 
ing capacity of the cows, although, these are probably better animals. 
Winter dairy-farms produce during the months of November, December 
and January as much milk per cow as during May, June and July, but 
summer dairy-farms produce % more milk during the last 3 months than 
during the winter. When more milk is produced in summer than in 
winter, less grains and green forage is consumed, but more dry forage is 
used, per cow and per unit of production. On summer dairy-farms, more 
food per unit of production is used in winter, but less in summer and the 
average for the whole year is less than that consumed ou winter dairy- 
farms. 

The hours of work per cow are less in summer than in winter dairies, 
but when the hours of work are divided by the units of production, the 
amount is about the same in winter and in summer dairies. 


Table III. — Relation between size of herd, season of production 
and hours of work per cow and per 100 lb. of milk produced. 


Number of cows per farm 


Pereentage of milk 

[ 6-10 

10-14 

1 14-18 

1 over 18 

sold during 

Hours 

Hours 

Hours 

Hours 

Hours 

Hours 

Hours 

Hours 

May, June, July 

per 

per 100 
lb. milk 

per 

per 100 
lb. milk 

per 

per 100 
lb. milk 

per 

per 100 
lb. milk 


cow 

produced 

cow 

produced | 

cow 

produced 

cow 

produced 

I,es 8 than 33 %: 

j 








Transport of milk. 

1 "5 

0.25 

16 i 

0.30 

22 

0.42 

14 

0.23 

Other work . . . 

1 202 

3.39 

197 

3.66 

186 

3.54 

I6I 

2.57 

Total . . . 

I 217 

3.<>4 

213 

3.96 

208 

3.96 

175 

2.80 

Prom 33 to 40 % : 

1 




1 




Transport of milk. 

29 

0.55 

14 

0.27 

31 1 

0.57 

16 

0.29 

Other work . . . 

186 

3.51 

167 

3.16 

150 

2.78 

139 

2.50 

Total . . . 

215 

4.06 

I8I 

3.43 

I8I 

3.35 

155 

2.79 

Over 40 %: 









Transport of milk. 

20 

0.40 

36 

0.67 

24 

0.44 

7 

0.12 

Other work . . . 

199 

4.02 

170 

3.19 

136 

2.51 

125 

2.33 

Total . . . 

219 

4.42 

206 

3.86 

160 

2.91 

132 

2.45 


In winter dairies where the farming is more intensive, the cows are 
of higher value and command higher prices when bought or sold. These 
cows are more frequently replaced than the inferior animals, and the per¬ 
centage of heifers calving each year is higher; more calves are, however, 
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reared on the summer, dairy farms, but more cows are sold to the butcher 
from winter than from summer dairy-farms. On the latter, there are 
always fewer cows at the end than at the beginning of the year, whereas 
on the more intensive farms the number of animals increases. The pro 
duction is not only lower on summer dair^*-farms, but the average sale 
price per unit of production throughout the year is less than in winter 
dairy-farms. This explains why the difference is greater between the 
returns per cow for milk sold than between the figures for milk production 
in the case of the two kinds of farm. 

Practically all the expenses are higher when a large percentage of 
milk is produced in winter, and the net cost of the milk and of the butter 
is also higher. Since, however, the sale price is also increased, the profit 
is not in proportion to the decrease in the net cost. When the net cost is 
calculated per herd, the loss per i(X> lb. of milk is 12 cents in the case of 
winter dairies, 5 cents in that of mixed dairies (summer and winter pro¬ 
duction) and nothing in the case of summer-dairies. When the net cost 
per cow is estimated the losses for the 3 types of farm are respectively 
9 cents, 5 cents, and 2 cents. 

The net cost of milk reckoned per herd decreawscs more rapidly than 
that calculated per cow, because in winter dairy-farms there is a loss and 
in the summer dair>^-farms a gain in rearing the heifers. 

Finally, from the rCvSiilts of the whole comparison it is seen, that with 
the prices of milk, food and labour, as given in the pre.sent study, the dairy- 
farms producing most milk in summer are a little more profitable than 
those producing most milk during the winter. The author, however, 
draws attention to the fact that a change in the price of milk, food, or 
labour might invert this order, and that it is very possible that in other 
regions, or at another time, the most inteuvsive farms might be the most 
profitable. On the other hand, on many farms where dairying is the prin¬ 
cipal work, the extensive .system does not fully employ all the workers 
especially during the winter, whereas the intensive system provides 
more occupation throughout the year, and in the end brings in more 
money. 

Foods and Feeding. — The author expresses the energy value of a 
food by a therm, which corre.sponds to 1000 calories (the amount of heat 
required to raise 1000 kg. of water one degree centigrade). When he 
speaks of energy, he always means the net energy of a food, that is to say, 
the energy available for metabolism wliich remains at the disposal of the 
animal after subtracting the energy necessary for mastication, digestion 
and nutrition. In this chapter, the author gives the name of winter dairy 
J:o dairies producing less than 36 % of their milk during May, June and 
July, reserving the term, summer dairy, for those establishments produc¬ 
ing over 36 % of their total annual milk supply in the above 3 months. He 
also points out that when we study the relation between any change in 
feeding and production, the amount of food and the energy required per 
unit of production, the cost of production and the profits we must in the 
first place take into consideration the season at which the production is 
greatest. 

tl3«l 
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When silage is fed to cows, they give more milk, provided the silage 
is given during the lactation period. 

On intensive farms, the use of silage seems indispensable to economical 
production. When, however, the cows calve in the vspring, equally good 
results can be obtained without silage. The economic advantages of the 
use of the latter depend as much upon the size of the herd as upon the 
intensity of the farming. When the ration includes silage, less nutritive 
substances are required per unit of production than when no silage is pre¬ 
sent. The difEerence is most marked in the case of the winter dairies. 
Herds fed silaged food also give more milk during the winter season 
which tends to decrease the amount of nutritive substances used per unit 
of milk produced in the winter. By comparing together the winter and 
the summer dairy farms and the herds belonging to both which receive 
and do not receive silage, it is seen that the net cost of milk is lower 
and the profits i)er cow are higher in summer dairies where no silage is 
fed and where the expenses, excluding the cost of food given in the shed 
does not exceed 50 dollars i)er cow. 

As regards the use of grains for feeding herds of milch cows, it has been 
found that the larger the proportion of energy derived from the grains'Jof 
the winter ration, the higher is the production, especially in summer dai¬ 
ries. In the same manner the cost of production per unit of product is 
lower and the profit per cows is higher when a large part of the energy 
of the winter ration comes from grains. Further, much more milk is also 
obtained per unit of the food expenditure. The increased milk yield due 
to the larger proportion of grains in the winter ration depends to a great 
extent upon the date of calving. A cow that has calved in the spring will 
not increase its milk yield, on account of an increased amount of grains 
in the winter ration in the same proportion as a cow that has calved in the 
autumn, and it cannot use grains to the same advantage as a cow that is 
at the beginning of the lactation period during the winter. 

A larger proportion of grains in the ration not only increases the feed¬ 
ing cost, but also increases the other expenses ; with more milk more work 
is needed, while the amount of interest and depreciation per cow are in¬ 
creased. 

The larger the amount of food given in winter, the less milk is obtained 
per unit of food cost and of food. 

On summer dairy farms, less food is given in winter than on winter 
dair5 farms, the difference amounts to about 3 800 calories per cow per 
day. Bess concentrates, and fatty foods of inferior quality are also fed 
on summer dairy farms, the nutritive ratio being 1:7:7, whereas on the 
winter dairy farms, it is 1:6: 7. The energy percentage supplied by 
the grains of the ration is 27 on summer farms, while on winter farms, 
the grains furnish more of the total energy from the ration, only a little 
being supplied by the roughage, especially by the dry forage. 

Yield per cow. — In herds of average yield, the expenses are lower 
per cow, but higher per unit of production than in herds of liigh yield. No 
such exact relation exists between the net cost per herd and production, 
as between the latter and the net cost per cow. In herds with a low 

[iw] 
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3nield, the net cost estimated per herd is lower than the net cost estimated 
per cow. This shows that in these herds, rearing heifers is profitable, 
whereas in the case of herds with a high >ield, where the net cost calculat¬ 
ed per herd is higher than that estimated per cow, there is a loss entailed 
by rearing heifers. 

The profits are highest when the pioduction is highest and the expenses 
of the food given in the cow-shed are lowest, on the other hand, on farms 
where the winter production is least and winter feeding is very costly the 
losses are greatest. 

By finding the relation between production and intensity of feeding 
on the one hand, and the expenses and receipts on the other, it is seen that 
with a low yield the amount of food per unit of production is generally 
less than with a high yield ; further, a herd with a high yield consumes 
a larger amount of food per unit of production than a herd with good aver¬ 
age yield. 

If, however, the cows produce much milk at a time when milk 
fetches a high price, it may happen that in spite of the larger amount of 
food necessary per unit of production, that the increased value of the milk 
may compensate for the extra expenses entailed. This is the reason why 
the maximum profit per cow and per herd are not always obtained when the 
milk yield per food unit is highest. Generally, the maximum profits 
are obtained outside this relation. 

An increase in production of 898 lb. per cow gave increased returns 
01 $2.25 for each dollar of increased cost; a further increase of 955 lb. 
gave increased returns of $1.67 per dollar of increased cost: a further 
increase of 1220 lb. gave only $1.44 per dollar of increased cost. 

The author also draws attention to the fact that it is a mistake to cal¬ 
culate this limit by comparing the returns for the milk sold per cow with 
the food consumed by the cow minus grazing. 

It is found, on studying the relation between yield and the season of 
production on the one hand, and the cost of production and the profits 
on the other, that in proportion as the production rises towards, the differ¬ 
ence between the production cost and the profits is less marked in the 
summer dairy-farms than in the winter dairy-farms. In the former it 
is more difficult to obtain high returns ; further, most of the cows on these 
farms, calve in the spring, there is, however, a close connection between the 
value of the cow and the amount of milk she produces. 

Cows belonging to farms where the yield is low and the milk production 
is high in summer have the lowest value, whereas those belonging to farms 
with high yield and more intensive production are the most valuable. On 
^ summer dairy-farms, the cows produce less milk per unit of value than the 
' animals of other herds, but the heavy milkers are equally prized, whether 
their chief milk yield is in summer, or winter. 

As regards the relation between the size of the herd, the season of 
production and the yield per cow on the one hand, and the production 
costs and profits on the other, it is seen that the cost of production and 
the losses are greatest in small herds with low yield and high production 
during the winter, whereas the large herds with heavy yield and a high 
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milk production in summer are those in which the production cost is least 
and the profits are the largest. 

Fat content of the milk. — There is little difference in the amount of 
milk produced in summer by herds yielding milk with a different average 
fat content. Table IV shows the relation between the fat content on 
one side, and the production and the season of production on the other. 


Tabi.,K XV. — Relation between the fat content, the milk yield 
and the season rpoduction. 


Average fat percentage 


Yield of milk per cow 
lb. 


Percentage of milk sold during 
May, June and July 


% 


3.6 

3.9 

4.1 

4.4 


5844 

5495 

5092 

5271 


31 

34 

36 

34 


The expenses and receipts per cow are larger in herds where the fat 
content is high than in those where it is low. In herds where the fat per¬ 
centages is lowest, the receipts are equivalent to the expenditure, but in 
herds gmng milk richest in fat there was a loss of between $4 to $8 per 
cow. The relation between the fat content and the expenses and returns 
is given in the following table. 


TABhU V. — Relation between the fat content and the expenses and returns. 


1 

Fat content of milk 

Total 
expenses 
per cow 

Total 
returns 
per cow 

I/OS 9 

per cow 

Cost 

of production 
reckoned 
per herd 

Cost 

of production 
reckoned 
per cow 


dollars 

dollars 

dollars 

$perjoo lb. i 

1 1 per 100 lb. 

Below 3,3 

no 

no 

0 

1.71 

1 1.69 

From 3.5 to 4 % . . . 

108 

lOI 1 

7 

1.77 

1-75 

Prom 4.1 to 4 2 % . . 

103 

95 1 

8 

1-77 

: 1.78 

Above 4 2 % .... 

105 

lOI 

4 

1.80 

1 1.77 

i 


Heifer rearing. — In this chapter, the author reckons two heifers as one 
cattle unit. The figures quoted per cattle unit may be regarded as veiy 
nearl> representing the expense entailed for rearing a heifer up to the age 
of two years. The number of heifers on a farm is not always in proportion 
to the number of adult cows, but the system of feeding and managing the 
heifers depends perhaps more upon the number of cows than upon the 
number of heifers. The latter are fed more intensively in the large herds, 
and received more milk, grains, silaged foods and dry forage in herds of 
over 18 cows than in those where there are only 6-10. In large herds, 
heifers are estimated higher than in small herds, and probably turn into 
better cows, since they belong to a superior herd and are better fed. Table 
VI .shows the relation between the number of heifers reared and the la¬ 
bour cost of rearing a heifer up to the age of 2 years. 

[isi] 
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Tabi^K VI. — Relation between the number of heifers reared and the labour 
costs of rearing a heifer up to the age of 2 years. 


Average number 


I«abour cost according to different rates 
of pay per hour 


of heifers per farm 

15 cents 

■■ 1 

20 cents j 

25 cents, 

30 cents 

35 cents 

4-7 .. 

II.5. 

$10.38 

7.16 

$13.84 

9.54 j 

$17.32 

11.92 

$20.76 

14*31 i 

$24.22 

16.70 


On all the summer dairy-farms, the heifers are given less food, and 
especially less silage, than on the winter dairy-farms, but the amount of 
labour remains the same, no matter how much milk is produced in the 
summer. Practically, however, all the expenses and returns per heifer are 
lower on summer than on winter dairy-farms, but there is a little difference 
in the value at ('alving-time. The number of heifers in proportion to cows 
is greater in small herds and on summer dairy-farms. 

It may be said that, generally speaking, heifers cost less to rear in 
herds with low yield than in those in which the milk production is higher, 
this difference being greater on winter than on summer dairy-farms. The 
expenses are lowCvSt on summer dairy-farms with little production and 
highest on winter dairy-farms with large output. 

Bull-rearing. — The exi^ense of old bulls is greater than that of 
young animals, and the net maintenance expenses of old bulls are much 
heavier both per unit of cattle and per head. Usually, the herds are too 
small, the farming system too intensive, the value of the animals bred and 
of the milk too low, and the winter feeding cost of the bull too great to allow 
of the latter being kept beyond the second service year, unless in the 
case of a pedigree animal. 

It covsts little more to use a good bull in a larger herd, than to keep 
an inferior bull in a small herd. In the latter, the bull is fed less grains, 
silage and dry forage and more milk than in a large herd, and its mainten¬ 
ance entails more work. 

When the dairy-farm is run on more intensive lines, there is a ten¬ 
dency to use superior bulls and to feed and treat the bulls better, therefore 
naturally the maintenance expenses are higher. 

The difference in the percentage of milk produced during the summer 
does not affect the proportion of bull-calves to adult bulls ; but the latter 
are given less grains, dry forage and whole milk on summer dairy-farms, for 
on these, all the chief expenses for the maintenance of breeding-animals 
are lower, while on the other hand, the difference between the outlay and 
returns is less and the maintenance cost are less. 

Rearing calves and bulls for fattening. — In the large herds, the calves 
to be fattened receive less milk and are also sold at lower prices which gives 
the idea of their being got rid of younger. In very small herds, the per¬ 
centage of calves for fattening is higher than in large herds, but in the 
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latter, the calves sold for fattening fetch higher prices, so the> are pro¬ 
bably older. 

There is no relation between the season of milk production and the 
amount of milk used for fattening calves. On summer dairy-farms a 
little more skim milk is given which reduces the net cost of fattening the 
calves. Fat calves from summer and winter dairy-farms sell for about 
the same price, but the average price of calves for fattening is higher in 
winter dairy-farms. 


137. Factors Influencing the Percentage of Pat in Milk. 

Woodward, T. F. (Dairy Experiment Farm, United States Department 
of Agriculture, Beltsville, Maryland) Journal of Dairy Science, Vol. VI, No. 5, 
pp. 466-478. Baltimore, 1923. 

The author having previously found that feeding dairy cows a ration 
of prickly-ix^ar fruits decreases the fat content 01 the milk in direct pro¬ 
duction to the number of fruits consumed, wished to make further exi)er- 
iments to determine the effect produced by the different constituents 
of the fruits viz., the water (of which they contain a great deal), the cal¬ 
cium, magnesium and phosphorus (only small quantities of the latter are 
present). 

On feeding rations containing respectively the proper amounts of 
barley-meal, calcium carbonate, magnesium carbonate, or Epsom salts, 
or composed also of water and of large or small quantities of the consti¬ 
tuent minerals, the author was unable to observe any alteration in the fat 
percentage of the milk. The cows were also fed large amounts of cotton 
seed cake and linseed cake (j to 5 kg.) and of gluten (2.7 to 3.4 kg.). In 
the first cases a decided rise in the fat content was obtained, but the 
gluten had no effect. The results produced, even when linseed oil was 
substituted for linseed cake, were only temporary, so it may be assumed 
that the increase was not due to the protein (given the negative effect of 
the gluten), but to the oil, since the action of the linseed oil and the lin¬ 
seed cake was the same. 

The author also conducted further ex]>erinients to discover the effect 
exercised by moderate work on the fat content of cows' milk; he found 
that the fat j^ercentage was increased slightly but undoubtedly ; this 
agreed with the results obtained by Strobedk (who also stated that mode¬ 
rate work also increased milk yield) and with the findings of: Kirchener, 
B'ekischmann, Dechambre, Maepeaux, SmucH and Spaeeanzani who 
however noted a decreased milk production. The author's conclusions 
are at variance with those of Marein, Maiocco, Cornevin, Thb^rry, and 
Difpeoth, for these investigators, maintain that although excessive work 
gieatly reduces the milk yield and the fat content, moderate work decreases 
the milk production only very little, but does not raise the fat percentage. 

The author found that the fat content fell during the hot season, 
especially in the case of breeds yielding milk with a high proportion of 
fat. This effect of heat is therefore more noticeable in the case of 
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Jerseys and Guernseys than in that of Holsteins. Winter and summer 
milk tests reveal no appreciable dijfference in the milk of Holstein dairy 
cows. G. Tg. 

138 The Effects of Underfeeding on Milk Secretion. 

Ragsdai^E, a. C and Turner, C V (Department of Dairy Husbandry, 
University of Missouri, Columbia, Missouri) Journal of Dairy Science, Vol VI, 
No. 4, pp 257-259, 2 diagrams, bibliography Baltimore, 1923 

Eckees and Paemer had already discovered by means of their experi¬ 
ments on dairy cows, that the fat content of milk could be increased by 
reducing the food ration. The same effect was obtained either by reducing 
the total necessary quantity of food, or by cutting down (even to the 
point of physiological malnutrition), the ration of an over-fed cow when, 
as a result of the excessive functioning of the milk-secreting and nulk 
yielding organs, it was impossible to satisfy the animal^s voracity by giv¬ 
ing it a reasonable supply of food. The fat content increased when the 
ration was most reduced, and the increase in fat was’ particularly notice- 

Fio I. — E^ect of reducing the ration one half for 10 days, on the average ytild and com- 

position of the milk of 3 cows 


A =» Percentage of normal production 
B = Full ration 
B 1 /^ Half ration 
C «= Days 
D « Milk 
E « Absolute fat 
F ~ Percentage of fat 


--j- 

Fig I 

Fig 2 — Effect of three days J/z ration on the average yield and composition of the Milk 
of 8 cows 



A « Milk 
B s= Absolute fat 
C « Percentage fat 
D ~ Pull ration 
D % « Half ration 
B Days. 

G ~ Percentage of normal production 



l «»»3 


Fig. 2 
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able in cases where the cow had for a long time previous to the experiment 
been fed a ration far exceeding its needs. 

Ragsdale and Turnek repeated these experiments with special at¬ 
tention to the possible control of milk production. They employed 2 
lots of dairy cows, one consisting of a Jersey, a Holstein-Friesian and an 
Ayrshire, and the other composed of 8 cows : 4 Jerseys, 3 Holsteins and 
one Ayrshire. The animals were chosen in different periods of lactation, 
and after a preliminary course of normal feeding, were given half rations 
for some days, returning later to the original ration. It was shown by all 
the experiments, that a 50 % reduction of the ration produces a distinct 
rise in the fat jx^rcentage of the milk, the maximum increase being obtain¬ 
ed about the third day of feeding the reduced ration. The fat percentage 
then continued to remain abnormally high for the succeeding days of un¬ 
der-feeding, and fell with the return to the normal ration. 

The total amount of milk underwent a reduction that proved to de¬ 
pend both upon the length of the experiment and upon the lactation stage, 
as a rule, the cow giving most milk fell the effects of underfeeding to a 
greater extent than cows with a lower milk yield. In any case, however, 
the total amount of fat present in the milk did not vary to any significant 
extent, for the percentage increase was not sulhcient to compensate for 
the total decrease due to the decrease in the secretion. 

These experimental results are also shown in the characteristic diagram 

The effects of underfeeding must therefore be taken into account in 
interpreting the data obtained from experiments of the kind made by the 
authors and also in administering drugs, for in the latter case, it is neces¬ 
sary to change, and especially to reduce the nutritive ration. They should 
also be taken into cemsideration whenever milk production is to be 
tested. G. Tg. 

139. Milk Production in Algeria and Morocco. 

I. — Can AC Jean and PorchkrklJ. Hygiene et production du laitstu 
les hauts plateaux de TAlg^rie. Le Laii, Year 3, No. 9, pp. 704-709. I^yons, 

1923- 

II. — Perodeaud, G. I/Industrie du I^ait au Maroc. Le Latt, Year 3, 
No. 9, pp. 710-712. Lyons, 1923. 

1. — According to statistics, there are in Algeria 1 093 000 head 
of cattle of which ®/iq belong to the natives. The breeds met with are : 
French breeds that have become acclimatised and yield on an average 
2 600 litres of milk annually. The Tarantais, Moiitbeliard and Schwytz 
breeds are those that do best under these new conditions ; h) native breeds 
especially the Guelma breed ; by means of selection, or by crossing, the 
average annual milk yield of the latter has been raised to i 800-2 000 
litres. The Breed Commission are of opinion that excellent results will 
be obtained from the selection of the Guelma native breed. 

The dairy industry is especially developed in the neighbourhood 
of towns with a large number of European and native inhabitants. As 
a rule, the conditions of hygiene and feeding leave much to be desired, 
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but the colonivsts have introduced considerable improvements. The author 
passes on to describe M. Levy*s breeding farm, where every attention 
is paid to matters of hygiene and questions of health. The cattle belong 
to the Schwytz , Franc-Comtois, and Friburg breeds, or are hybrids re¬ 
sulting from mating Arab cows with Schwytz or Friburg bulls. The 
average weight of the cows is 400 kg., the lactation periods lasts 300 days 
and the milk yield is 2600 litres. 

The rations vary according to the time of year and are fed thrice a day, 
at 4 a. m., midday, and b p. m. From January to March, viz. during 
the winter months, the animals are not turned out to graze, but receive 
16 kg. green barley, 4 kg. bran, 4 kg. hay, 6 kg. straw. From April to 
July, they graze and are fed 40 kg. lucerne, 3 kg bran, 2 kg. hay 
and I kg. wStraw. From October to December, they giaze and are fed 
40 kg. maize silage, meadow hay 4 kg., bran 4 kg., sugar-beets 20 kg., 
hay 2 kg., straw 5 kg. The calves for breeding purposes have theii dam's 
milk for 15 days, after which it is replaced by a giuel of hard wheat, 
75 to 80 %, rice-meal <ind lin.seed meal 20 to 25 %. This mixture is boil¬ 
ed and mixed loi the first month with skim milk, later, the latter i.s replac¬ 
ed by water. Milking is done twice a day, morning and evening. The 
milkers are all healthy, clean native women. After filtering, the milk is .sent 
twice a day into the town, the coolest hours being .selected for its dispatch. 

II. — The milk industry in Morocco is still in its infancy, in spite of 
the large number of cattle kept in the country. Most of the milk is sup¬ 
plied t)y the native cows, as thc.se animals cost little to buy and to keep. 
The animals live under very unfavourable hygienic conditioJis, and are 
scantily ted owing to the poor pasturage. The cows are milked morning 
and evening; cleanliness is little considered and the milk is watered to 
a large extent. The cows yield an average of boo litres of milk during 
a period of about 4 months ; when 7 years old they are fattened and sold 
to the butcher. The European breeders own better dairies and import 
cattle of the Breton, Norman, Dutch, and Montbeliard breeds. These 
cows give as much as 3000 to 3500 litres of milk annually, but there are 
difiiculties in acclimatising the animals, and a certain number are lost. 
Excellent re.sults are obtained from cro.sses between the native cows and 
imported stock, i)rovided there is sufficient grass when the animals are 
turned out the pastures in the .spring. The calves are given their dam's 
milk for 15 days, and are then allowed to graze, being led a supplementary 
ration of bran and hay ; this mode of weaning answers very well, for these 
hybrids are strong and hardy. 

All skimming must be done in a very cool place ; the butter yield is 
satisfactory. It takes on an average 21 litres of milk to make i kg. of 
butter. The cream has to be cooled quickly before churning and the but¬ 
ter is coloured afterwards. 

Calves and young pigs fed on the skim milk grow rapidly. Owing 
to the want of cellars and of cold storage plant, practically no cheese 
is made in the country (i). V, D. 


(i) Sea K» 1922, No. 8. 12-2-24, {Ed,) 
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140. The Feeding of Calves. 

I. — Maynard, L. A and Norris, h. C (Department of Animal Hus¬ 
bandry, Cornell Univerity, Ithaca, New York) A System of Rearing Dairy 
Calves with a Dhiiited Use of Milk Journal of Dairy Science, Vol VI, No 5, 
pp. 483-499, bibhography of 3 works, diagrams 5 Baltimore, 1923. 

II. — McCandwsh, a C (Dairy Husbandry Section, Iowa State Col¬ 
lege of Agriculture and Mechanic Arts, Ames, Iowa) Studies in the Growth 
and Nutrition of Dairy Calves The use of the Self-Feeder with Young Dairy 
Calves. Ibidem, Vol VI, No 5, pp 500-508, bibhography of 5 works. 
Baltimore, 1923 

I. — Rearing Calves with Limited Use of Milk. — The authors, 
who wished to make a systematic study of the results obtained by feeding 
calves on special rations devised for the express purpose of dispensing 
as soon as possible with milk, conducted two sets of experiments: Se~ 



Ttg I — f urOL of growth in wnght of HohUin luiftr calves {hertes A) 


The ilolted ^urvc'^ rt present normal growth accorilmg to the data obtamed !)y Ecklfs 
TUl perpuidicular dotted lines maik the penod of change from milk diet to the latioii 
<levised by the autliors. 


lies on 6 half-bred Holstein calves, and Series H on 8 pure-bred cal¬ 
ves, 6 being Holstein and 2 Shorthorns. The animals were fed a ration 
consisting of 25 parts, by weight, of maize, 25 of ground wheat-germs, 15 
of cleaned ground oats, 5 of linseed cake, 10 of malted, ground barley, 
10 of blood-meal (entirely soluble in water), i of precipitated carbonate 
of lime, I of pure, precipitated bone-meal and 1 of common salt. The 
whole mixture was given in the form of a mash (in 5 times its weight of 
water to the calves, the change from an exclusively milk diet being eiSect- 
ed gradually, at about the 4th week. The animals had also at their 
disposal, hay of good quality (lucerne, or clover), but they ate only a 
certain quantity when they were 7 or 8 weeks old. In addition, the 
calves were fed twice a day a mixture of threshed maize, ground oats, 
wheat bran, and cotton seed cake {3:3:3:!). The calves of senes 
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B received in addition a few carrots, except in the case of one Shorthorn 



Fig 2 — CitfVC'i of growth tn waght of Hohtetn hetfer calves [Strtes V>) 



them with what may be termed, the normal curves obtained by Eckle's 
in the course ol experiments on numerous herds of calves in Missouri that 
had been fed on skim milk, grain and hay from the 2nd week until they 
were 6 months old In figure i, it is seen that during the period of change 
of diet the weight curves of the animals in Series A , except in the cases of 
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calves 12 and 16, differed from the normal curves obtained by Eckbks 
which shows a cessation or delay of growth, but as the authors point out, 
this period as well as the following 4-5 weeks, fell during the hottest month 
of the summer (except in the case of No. 16). In the case of the Holsteins 
of vSeries B, figs (2) and (3), the weight curves and the corresponding 
skeletal development followed a .somewhat parallel course. As compared 
with Eckijc's curves, they showed no variation during the period of the 
milkless diet. 




Fill 1. FiK 5- 

FiO }. Cu^ih's of iiroi&lh tn weight of Shorthorn heifer calves (Senes B). 

Fiti 5 — Curves of growth in height at withers of Shorihcrn heifei calves (Scries B). 
Tlie doited curves represent norniLil i?rowth accordiiii; to Kckles data 
B “ period of 40 days 

In Fii;; 4 the vertical doited lines mark o 0 th<' period during which the change was 
made from milk to gniel 

In Fig ^ the curves begin at age 30 days 

The curves plotted of weight and height of withers in the case of all 
the calves except Nos. 208 and 211, showed greater development at about 
the 6th month than the curves with which they were compared. This 
increased growth was to be expected in the Holstein because the change 
in diet corresponded with more favourable seasonal conditions than those 
obtaining during the experiment with Series A, while the animals were 
carefully selected and given carrots which possibly remedied the defi¬ 
ciency in vitamines characterising the rest of the ration. The daily gain 
in live-weight was 0.652 kg. in the calves belonging to Series A (this 
figure agreed with Ecklk's estimate), while the Holsteins of Series B 
gained as much as 0.770 kg. The 2 Shorthorns of the same series gained 
the same amount as the Holsteins (see figs. 4 and 5). 

The authors wish to carry out some further experiments of this nature, 
after which they will give the data respecting the quantity and cost of 
the rations consumed. They are of opinion that although the ration adopt¬ 
ed by them can well be used as a substitute for skim milk in case of ne- 
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cessity, it cannot compete with the latter, for skim milk is the best and 
most economical food for calves. 

II. — The Use of the Self-Feeder for Young Dairy Calves. — 
The author, taking as his basis the studies of Eward, Jordan, Fain and 
Jarnagin, Kildee, and Otis upon the appetising qualities of certain foods, 
tried to discover how far calves were able to select the rations necessary 
to supply their needs . The investigators also noted the preference shown 
by the animals for various concentrates and their salt and water require¬ 
ments. The experiments were conducted on two calves, an Ayrshire 
and a Holstein, of the respective ages of 37 and 30 days both having an 
initial weight of 50 kg., and upon one Guernsey calf which was 30 days 
old and weighed 66 kg. The experiment was divided into 2 periods each 
lasting 30 d 3 ,ys. At first, the total amount of milk needed by the calves 
was left at their disposal, but later whole milk was replaced by skim milk. 
The food was placed in different divisions of the self-feeder so that the 
animals could choose what the}'' liked, and consisted of shelled wheat, 
crushed wheat, ground oats, whole oats, ground maize^ linseed cake, wheat, 
bran, wheat gluten, salt and charcoal. The calves had also free access to 
lucerne hay of average quality and for a few hours a day to water. The 
animals showed a decided preference for whole grain as com])ared with 
crushed grain and ate linseed cake much more readily than wheat bran ; 
they did not like the gluten or the coarsely ground maize as much. The 
calves showed a capacity to alter their consumption of concentrates to 
meet their needs, thus, w^hen skim milk was substituted for whole milk, 
they ate more protein concentrates, in the form of wheat and oats. In 
this case, they consumed a ration which was i;)roportionally more nutritive 
than that prescribed by the rules of stock-feeding. According to the mod¬ 
ified Woi^ff-Lehmann feeding standard, the nutritive proportion of the 
ration during the first period should have been : i : 4.3 and during the 
second period 1.4 The nutritive proportions of the rations consumed 
by the calves were, however, i: 3.4 and i : 3.5. In this case, the animals 
were quite right, for they increased rapidly in weight without putting on 
too much fat. The calves evidently needed salt and charcoal and also 
water even when they consumed large quantities of milk. 


Table showing the amounts of food required for a live-weight increase 

of 100 kg. 


Wliole Milk. 

Skim. 

Grain. 

Hay. 

I >rinkjng- water. . 

Total of dry matter 
» » Water . • • 


I’enocl I 
kR, 

55-1 

102 

02 

20 

233 

I7O 

705 


l»crK»d H 

kR. 

353 

353 

i.yi 

359 

2)1 

1015 
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The average daily increase in live-weight was 0.997 kg. for the 
Guernsey, and 0.874 kg. for the Ayrshire and Holstein. The amounts of 
food required to produce too kg. of increase in live-weight are shown in 
above Table. G. Tg. 

14T. Feeding Experiments with Groundnut Oil Cake 

Davison, W., and N\kashimhv 1yen<;ak, B , 'Jlu of ihc Mysore 

Agriculliiral and Experimenial Union, Vol V, No 2, pp 05-81, pi S Ban¬ 
galore*, 

A series of experiments was made at the Rayankere Dairy Farm, with 
calves divided into two lots, one fed on wheat bran and the other on bran 
and groundnut oil cake, coarse fodder such as straw, green grass or silage 
being the same for all the animals. Records of the weights of the va¬ 
rious groups were kept. 

Results indicate that a mixed ration of bran and cake is preferable 
to either pure bran or pure cake fed separately. It appears that in the 
early stages, the nature of the concentrated feed is not of such serious 
consecpience as later. M, D. Y. 

142 The Domestication of the African Buffalo. 

Depi^ae, Kdm. Het Tam- en Dienslbaar-maken van de Afrikaansche 
Buffelsoorlen. Onzeploeg, Year 3, No. i, pp. 15-16. Douvain, 1924. 

Tli( iiilhor (U“^ciib(s the ^ species oi bnff.do found in the Ikdgiau 
Congo the black Cipe buffalo ,oi(l the wild, red buffalo. He mention^ the 
domesticMtion experiment*^ tmide on ). red ImHaloes at the Api v^tatioii, 
and the encouiaging result-^ obtiiiiied. P. D. 

Sheep, 

143 The Bizet Sheep. 

I. - PoECnERKL, M Lc Mouton Bi/et. Revue dc zootechnie, la rei m 
des elcrruis, Year 3, No. 1, pp 19-23, figs 3. Paris, 1924 

II. -- LaforesT, (t (Directcm des Services agricolcs de la IIaute-U)irc) 
be Concours special de la race ovine des Bizets Re one de zoolechnie, hi leiue 
des cleveiifs. Year 3, No. i, pp 24-2O, ligs. 3. Paris, 1924. 

I. — The Bizet sheep represents the wealth oi the regions of Can- 
tal, Ilaute-Loire and l/ozere. Since the creation of the breed, selection 
has been the only method of improvement adopted. In Cantal, and 
Haute-Ivoire, the size of the flocks varies according to the extent ol the 
grazing grounds at the disjiosal of the owners, who «ire fanners, 01 me¬ 
tayers The average flocks consists of 50 to 100 head, but its compo- 
‘^ition depends or the richncvss of the pasture and the economic conditions 
of the breeders. Some of the latter own both ewes and castrated sheep, 
while others only keep atiimals for fattening which can be replaced ^several 
times a year it the pastnies are sufficiently fertile. The possessors of small 
holdings keep only ewes. The author gives a long description of the Bizet 
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sheep and points out the differences in the conformation of the male and 
female. In Haute-Iyoire, two very distinct types are found: a) the black 
Bains sheep with very convex profile ; it grows tall and large owing to the 
high phosphoric acid content of its grazing grounds; b) the Chilhac 
Bizet, a shorter animal (50-60 cm.) varying in weight from 30-40 kg. As 
a rule the Bizet is well adapted to the climate, being thrifty and strong; its 
mutton has a delicate flavour and is appreciated on the French markets. 
The breed is very prolific; the lambs are dropped in December, January 
and February (March in the Cantal). On an average, each ewe has 2 
lambs ; the milk is used for rearing the lambs till they reach the age 
of 5-6 months. During the vsummei, the animals remain in the field, ex¬ 
cept when it rains heavily. In winter, the flock is kept on the farm, but 
the sheep are let out at daybreak. In the evening, the sheep are given 
leaves that have been prepared during the summer . 30 kg. provide two 
meals for 100 head The nursing ewes are fed <i little hay. The Bizet 
is essentially a mutton breed, the animals are fattened and sold at the 
age of 6 to 12 months The breeding rams are sent to the butchers 
when 4 years old, the ewes being kept until they are 5 01 6 yeais old 
Wlien in good condition, they weigh 50-55 kg The sheep are sold in 
in the summer as they can be fattened on the pasture at small expense. 
The wool and skins are set apart for six?cial pur]>oses 

II. — The author gives the official standard ot the Bizet sheep as 
requited at Shows, atid also the official scale of ixnnts. Sheep-breeders 
attach much importance to the colour oi the fleece and the position oi 
the white patches. Mention is made of the present crisis in Bizet shee])- 
breeding. P D. 

144. The Weight of Lambs at Birth. 

Lapi,aitd, M. and Duffau, A. jfetude sur le poids dcs agneaux a la nais- 
sance. Revue de Zootechmc, Year 2, No. 11, pp. 320-326 and No 12, pp. 416- 
425. Paris, 1923. 

The authors conducted their experiments on four out of the five 
flocks ol shec]) at the stock-breeding centre of Vaiilx-de-Ceruay, neai Pa¬ 
ris. These flocks are severally conqiosed ol vSoiithdowns, Charmois (two 
lots), early maturing Merinoes and the Meymac-Iviincmsin breed resulting 
from an industrial cross with Southdowns in 1920-21 ad the Charmois 
breed in 1921-1922. The ex})eriments of the authois were catried out in 
order to determine : i) the weight and chest girth ol Limbs at biith; 2) the 
influence of the parents ; 3) the effect of sex, 4) the extreme weights; 5)the 
. effect of twin births. The animals were classified according to weight 
The total data obtained indicate that the normal weight of lambs at birth 
is from 2.5 kg. to 4 kg. in the case of the Southdown and Charmois an¬ 
imals and also in that of the Southdown X Limousin and Charmois X 
Limousin hybrids, whereas the early-maturing Merinoes weighed from 
3.5 kg. to 4.5 kg. 

The average weight at birth of Southdown and of Charmois lambs 
was 5 to 10 % higher in the male than in the female lambs, but in the 
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case of the Limousin x Southdown and the Limousin x Charmois 
hybrids, the average weight oi the ram and ewe lambs was the same The 
weight at birth expressed in grams varied from 9 to ii times the chest 
girth expressed in centimetres as is shown in Table I 


Tabi.1 . 1 Girth of Chest in Lamh^ at Birth 



! 

Ram Cambs 

1 

1 

1 

Iwc Cambs 



Average 

extremes 

1 

Average 

j I^tremes 


girth 

1 minimum | 
1 

ynnyimiitti | 

girth 

1 

1 mimmum 

nirixitmiin 


cm 

* cm 

cm 

1 cm 

1 cm 

cm 

Southdown 

I 

2b 

42 

35 I 

21 

>9 

Cliarmoi'k (ist flock) 

35 5 

30 

40 1 

34 0 

*-9 

39 

Charmoks (jud fl(x:k} 

S4 / 

2 

fO 

34 3 


59 

Mennoe<? 

36 3 

26 

14 

366 

31 

43 

lyimousins 

3 <> 

.8 

39 

3^8 


\o 

rr<mi the piolifie point of vitw 

the sheep are cUsstd 111 the followang 


order Limousitis Cliirmois, Southdowns, Mermots A Urge )Krccntage 
of the Southdown ind Mciino cwts bore no lambs but as 1 comjKns ition 
there wcie man> twins In th( Llnrmois uid laniousm flocks there were 
usiull> a^ mill's or more lunbs thin ewes Tible II gi\es the percent 
age ot twins in 1921 22 

Tabu II Ptnentage of luins 


Southd iwns 

Charmois t 
(llo<.k 1) j 

Charmois 
(hock ) 

Metincrs 

Irimousins 


0 

c 

- 


10 3 % 

.0 % 


85% 

18% 

3 J "0 


The 1 irgest percentage of twnns were found among the Chirmois > Li¬ 
mousin hybrids after which come the Merinoes and then the Southdowns 
The authors state that twins are most profitable when the ewe is a good 
nurse and food is plentiful The Merino ewe is the k«ist good nurse, 
next comes the Southdown, while the Chirniois and tht Limousin sheep 
both have a plentiful supply of milk The weight oi the lamb was on 
an iverage Vis the weight of the dam, or li the littei was in bad 
condition The proportion of the weight of the lamb, as compared with 
that of the sire, varied consideiabl>, ranging fiom Vis to ^f^^ 

According to the authors, it is very important to ha\e flocks in which 
the animals aie as homogeneous as possible especially m weight, toi 
this insures homogeneity in the lambs and reduces to a mmimum the 
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proportion of lambs below the average weight of the breed which are 
always inferior to the other animals of the same age. 

The breeder should make every effort to insure the lambs reaching 
the average weight of the adult sheep in as short a time as possible. 

G. Tg. 

Pigs. 

145. The Basal Metabolism of a Growing Pig. (i). 

DKighTon, T. (Institute of Animal Nutrition School of Agriculture, Cam¬ 
bridge). Proceedings of the Royal Society, Series B. Vol. 05 No. 668, pp. 340- 
355. figs. 4, bibliography. London, 1923. 

The experiments descril^ed by the author are to a certain extent a 
continuation of those already conducted on the same lines by J. W. Cap- 
stick and T. B. Wood (i). 

A young pure-bred, Large White pig that had been castrated at the 
age of 45 days was employed in the author's experiments, 'fhe animal 
was removed to the Institute when about 2 months old at which time it 
weighed about 13 kg, The pig was kept in a pen outside, and only taken 
indoors during the colde.st weather and for a few days before the experi¬ 
mental tests. In order to make the pig quiet at the beginning of the tests, 
and also on the first day it was placed in the calorimeter, it was fed half 
its daily ration in the morning and the other half in the afternoon, while 
during the fasting period of one week, the animal was only given water. 
At the conclusion of each experiment, the pig was again taken otit of 
doors and fed full rations. 

Like Capstick and Wood, the author found the metabolism continued 
to decrease (falling gradually to its basal value), about 80-100 liours after 
the last meal had been eaten ; further, the maximum assimilation energy 
was registered 5 hours after the said meal; this tallied exactly with the 
results obtained by Ldsk in Ins experiments on dogs. In order to compare 
the metabolism curves obtained by the different experimentors, it is ne¬ 
cessary to calculate the basal metabolism in calories per of surface, 
using for the purpose Mekhs' formula : 

surface —- K (weight) ’ 

The value of the constant K, in the case of a young pig is 9.02 
according to VoiT, and 8.7 according to Ruunkr. The two Dn Bois 
have improved this formula for human subjects, but Mkeh's version must 
^till be employed for pigs. The author has for the present taken 9 as 
the value of K. The diagram in the figure shows the metabolism per 
surface unit in the case of a growing pig. The course of the curve is gen¬ 
erally the same as that obtained by K. F. Dubois in his experiments on 
man, for the metabolism seems to fall at the end to a value somewhat 
higher than half the maximum figure recorded during the earliest periods 

(i) See R. July-Septembcr 1923, No. 410. {Ed.) 
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of growth {4 months in the case of the pigling, and 5 years in that of 
the child). Variations in the curve appear, however, to be possible 
(Armsby and Fries, 

Tigersted). The daily 
metabolism of the pig¬ 
ling seems to be esti¬ 
mated by the writer at 
1032 calories per m*, a 
figure somewhat higher 
than that obtained by 
Capstick and Wood 
(906 calories), which 
may be explained by 
the fact that the animal 
used by the latter in¬ 
vestigators was fed more 
liberally and had there¬ 
fore become fatter than 
Deighton^s pig VoiT 
obtained a liigher va¬ 
lue: 1075 calories (half 
Meissi, 'vS figures), a ud 
Tan('.l found a series 
of values for different ])igs ranging from 900 to 1200 calories per day 
and ])er m®. In any case, individual variations in this respect undoubt¬ 
edly exist in the case of piglings, just as they have been found to do in 
that of man. (GrpiiART and K. F. Dxt Bois). 

From the practical standpoint, the author has observed that the bas¬ 
al metabolism represents the amount of energy calories an organism must 
be given for its maintenance, and possibly for its development, and since 
the metabolism per surface unit is not constant during the growth period 
of the animal, the above-mentioned numbers of calories cannot be estim¬ 
ated solely and strictly according to the surface of the bod}" as is gener¬ 
ally done. G Tg. 

146 Mineral Assimilation and Growth in Swine* 

Bxjdeey, H a , Godden, W. and Brock, R. M. The Influence of Cod 
Iviver Oil, Linseed Oil and Olive Oil on the AvSsiinilation of Calcium and Phos- 
phorus in the Growing Pig The Biochemical Journal, Vol XVII, No.o, 
p. 707-7T9 lyondon, 1923 

The authors used in their experiments young pigs from 2 to 4 months 
old which could well be compared together as regards weight. Every 
precaution was taken to obtain a proper balance between the calcium and 
phosphorus. 

The basal ration was fed the pigs in the form of a tluck mash made 
with distilled water ; it consisted of the following substances in the giv¬ 
en proportions : maize-meal 10, bran 10, oat-meal 10, blood-meal 1 The 
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extreme poverty of this ration in lime should be observed, the percentage 
of lime was only 0.061. The animals had distilled water at their disposal 
for drinking. The authors conducted three consecutive experiments, and 
in each, they gave one of the pigs cod-liver oil, while the second and third 
pigs were fed olive oil and linseed oil respectively. The first experiment was 
divided into 3 periods : a) a preliminary period during which pigs Nos. 28 
and 24 were given 1550 gm. of the basal ration + 5(> cc. of a 20 % solu¬ 
tion of calcium chloride, while No. 26 received 1240 gm. basal ration + 
50 cc. 20 % solution of calcium cldoride ; h) the actual experimental 
}>eriod when the oil was introduced into the above ration in doses of 40 cc. 
per day ; c) the final period, when the rations were the same as in r/). 

A progressive increase in the calcium balance was observed through¬ 
out the experiment. In the second experiment, the preliminary period 
was longer ; Nos. 68 and 70 were fed 930 gm. of the basal ration 4- 
50 cc. of 20 % solution of calcium chloride ; No. 67 had : 1240 gm. of 
the same ration -f- 50 cc. of 20 % calcium chloride solution. At the 
end of the 19th day, the pigs showed a negative balance as regards cal¬ 
cium. Then, 40 cc. cod-liver oil were added to the ration of No. 67, and 
3,0 cc. olive-oil to that of No. 68, No. 70 continued to be fed the original 
ration for 14 days longer after which it was given, in addition, 30 cc. of 
linseed oil. The addition of the oil had the effect of at once restoring 
the positive calcium balance of the pigs. In the 3rd experiment. Nos. 669 
and 671 received 930 gm. basal ration + 50 cc. 20 % ‘•olution of cal¬ 
cium chloride, No. 670 had 930 gm. bas*d ration 4 26 gm. lime and 
5 gm. chloride of sodium. On the 12th day, 8 gm., oi triealcic phosphate 
were substituted for 6 gm. of lime to balance the phosphorus content 
of the ration. 

The authors reached the following conclusiotis : An exclusive diet 
of grains dccreasest he organism’s capacity for ab.sorbing and letaiuing c«d- 
ciiim and phos])horus, whereas the addition oi cocl-liver oil, olive-oil 
or linseed oil increase the absorption and retention of both the above 
elements. When the animal has sufficient calcium and i)hosphorus in 
its system, the effect of the three oils is the same, but if there is a negative 
balance of calcium, the addition of cod-liver oil, or of olive-oil, at once 
makes the balance positive, whereas the action of linseed oil is slower. 
Where there is a deficiency of calcium, the taking of cod-liver oil gives 
rise to digestive troubles. The beneficial effect exerted upon the assim¬ 
ilation of calcium and phosphorus by the addition of any one of these 
in a ration composed exclusively of grains appears to be due to the oil 
itself, and not to dejiend in any way upon the amount of vitamine A 
•present in the oil. V, D. 

147. The Effect of Deficiency of Iron In the Diet of Pigs. 

McGowan, J. P., and Crichton, A. (Rowett Research Institute, Aber¬ 
deen). 7 'he Biochemical Journals Vol. XVII, No. 2, pp. 204-207. Cambridge, 1923. 

In a previous paper, published by EiyUOTT, Crichton and Orr in 
1922, attention was drawn to the imiKirtance of inorganic constituents 
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in food in connection with rickets in pigs. The authors emphasise the fact 
that iron may also play an important part in the growth and development 
of these animals. 

The milk of swine contains 0.009 % compared with 0.002 % 

in cow\s milk and it may be concluded, a priori that there is greater need 
for storing up iron in the body during the suckling period. Hess, Unger 
and SuppLEE have shown that the iron content of milk varies with the 
feed of the animal. Cow's milk contains double the quantity of iron when 
the animals are fed on pasture than when fed on a mixture of bean meal, 
linseed meal, hominy, gluten meal and bran, together with dried beet 
j^nlp, molasses and straw. 

In a large breeding establishment for pigs, the authors observed 
certain symptoms in pigs weeks old. These symptoms ])rovcd fatal, 
and sudden death was frequent (red blood corpuscles about 3 000 000 
]>er nim^ ; haemoglobin 15 %). The sows were kept on pasture until 
15 days before farrowing and were then shut up and fed on white 
fishmeal, bruised maize and brewers offal, together with an abundant 
supply of water. This ration, however, lacks iron. When large doses 
of fenic' oxide were given, fir'-l to the mothers and then to the pigs when 
large enough to leed themselves, the cases of Kuddeti death ceased at once 

Th(* authors consider it piobal^lc that this disease, according to the 
observations made (symj)toins and post-mortem ap|)earance) corresponds 
with th<it cMU^cd by cotton seed i)oisoning, coniiiioii in the United States , 
and treated with benehcirtl results by Withers and Carrtjth by tiding 
iron salts The enzootic hepatitis f)i pigs referred to by IIutyra and 
ILvrek (iqx ]) and which caused great losses in Russia and Eastern 
Pru^si«i resembles closely the disease described. (i. Tg. 

148. Self-Rationing in Swine. 

Eixa*, >S p\ On Self h’eeders Live Sttxk Journal, No XVllI, No 2583. 
p 375 l^iidon 10-13. 

The author reports the results of .some of his feeding extieriments with 
pigs which he allowed to feed ad hbitnm on the various food-stuffs placed 
at their dis])Osal. 

The first animal was a ]Middle Wliitc sow with 8 piglings (4 male and 
4 female,) which was permitted to consume at will white fish meal, wheat 
middlings, ground maize germs and barley meal This diet was begun 
during the first week after farrowing and the piglings followed tlie example 
of the sow as soon as the condition of their digestive system made it pos¬ 
sible. All the famil}^ grew most satisfactorily, the average weight of the 
young pigs at the age of 13 weeks being 32.4 kg This self-rationing was 
continued even after the piglings were weaned. One of the male porkers 
was kept on the farm while the rest of the litter weie afterwards sold 
at a high price, and one of the young male piglings was awarded a prize at 
the Tavistock and Yeovil Shows, 

The author found, by means of subsequent experiments, that the 
younger piglings ate a larger protein ration that those that were older. 
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The live-weights of the piglings (Middle Whites), belonging to 
four other htters were as follows • 

IvCtter of 7 piglings average weight 22 8 kg mu weeks and *5 

» »8 » » » 26 H »»» » »4.» 

» »lo» » »» 

» » »» 

Therefore, it required altogether, ii y2 weeks to produce qb5 kg, 
of hve-weight O Tg 


Poultry 

149 The Rate of Senescence of the Domestic Fowl as Measured by the 

Decline in Egg Production with Age. 

Brody, S , Hint»lrson, W and Ki^mpsti k II h The Journal of Gcntral 
Phv^icology, Vol VI, No I, pp ^5 Baltimore 1925 

The reduced egg-prodnetion of the domestic fowl as it grow-i older, 
whether due to a gradual exluustion of the stippH ot the oocvtes, or to the 
decrease 111 the vigour ol the organs and tissues legiilatiiig egg-la>uig 
or perhaps to both cau>(s combined, may be tf^garded as a sign oi se¬ 
nility, so that the nunibci of eggs produced is an mdc\ of the rate at 
which senescence is proceeding The authors have collected mmv dati 
on this subject from wluch they have constructed the following ecpiation 
Et r= Ae =- fU{i)y ill which Et p the egg pioduction iit a given age /, 
while e IS the basis of the logarithm, A and k being constant'- This 
equation shows that the total annual egg-prod action (mdependeiil ol 
the age oi the hen), is a constant jiercentage of the inimbei of eggs laid 
by it in the preceding yc ir 

Decreased p)odmlton in proportion to of foal 






Animal cgR proilut ti > 

1 from “Nov i Oct 


Agt 


1 




years 


Ol birds 

1 

j 

I ound 

LakuUttd (i) 

I 



1 

1 

222 


158 5 

2 



221 

140 

I JO 1 

3 



222 

124 

121 9 

4 



222 

110 1 

XO<;f 0 

5 



103 


00 0 

6 



28 

89 1 

8*),/ 

7 


1 

27 

71 ‘ 

757 

6 


1 

it 


67 0 


(i) CakniUted from the equation y=^i7o 2^—0 125 i, when y is tlic annual 
egg-ptoduction of a fowl at age of t 
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Thus, hy dividing each annual value by the value immediately pre¬ 
ceding it, we always obtain the quotient 88, that is to say, the annual 
egg-production is always 88 % of the egg-production ol the previous year, 
or in other words, the percentage decrease is constant and the rate of se¬ 
nescence of the tissues, or organs, regulating egg-laying follows a definite 
law. A similar law, as equation i shows, also governs monomolecular 
chemical reactions , thus, we are induced to believe senescence to be a 
physico-chemical process determined and limited hy chemical reaction. 

The average number of eggs laid by fowls living long enough for the 
senescence reaction represented in the preceding equation (i) to be complete 
would be the number (see preceding table), of eggs laid from the beginnimg 
of the egg-laying period (/ “ % time when the senescence 

reaction is finished (/--itifinily), and hence, this theoretical number 
would be obtained by iutegrating the equation (i) between the limits 
of ^2 infinity which gives the result of 1369. 

The number ol eggs (1369) that the hens in question could theoretically 
produce is much less than the oocysts present in the birds , according to 
R. CuKTis quoted by Pkakl (Maine Agrtc Exper. Station Bull. 205, 
1912), the oocysts visible to the naked eye are 1814 in number wliich would 
incline us to believe that the diminished egg production is due to the les¬ 
sened vigour ol the oigaic , or tissues, governing o\’iposition, rather than 
to the sup])ly of oocysts becoming exhausted. G. Tg. 

150. “ Guabiroba *% a New Brazilian Breed of Fowls. 

ScoTTO Dos Santos, A Guabiroba. mia nova ra^a de galinhas iiacionaes. 
( hutauis e QautU'a^. Vol XXVTII, N^o. 5, pp Sao Paulo, 1923. 

After 10 years’ selection of the descendants of a cross-bred Orpington 
cock (with Dorking plumage), mated to three ordinary hens, Dr. E* 
GasT\l, hvis succeeded in obtaining the race of the Mediterranean type 
(hiabiroba " which was greatly admired and gained a prize at the VII 
Agricultural Rxliibition ol Rio Grande do Sul. The cocks of this race 
weigh 3.5 kg. when a year old, and the hens of the same age weigh 2 5 kg. 

FI) 

151. Are Spurs a Disqualification to Hens ? 

VoTXrxiyii R, C (Prof de zooleclmie a Institul National Agronomiqiie) 
E’ergot chez les poulcs est il uiie cause de discjualificatioii ^ La Revue avuole 
Year 33, No 8, pp 24<)-.’55. Paris, 1923. 

The author quotes the opinions of various ex^iert stock-breeders as to 
the correlation between fertility and the assumption of secondary mascu¬ 
line attributes in hens, and concludes that the presence of spurs on hens 
should be regarded as a defect comparable to any other external malfor¬ 
mation in the birds. Recent experiments, especially those conducted by 
P^ZARi), seem to prove without any doubt that the masculinity of certain 
turkey-hens is due to ovarian insufficiency. Dr. I/Akcher's investigation 
seem show that when the ovary no longer exerts its influence upon the or¬ 
ganism owing to absence, a condition of physiological rest, atrophy or 

[ist-i&i] 
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disease, the secondary male characters show themselves in the females of 
different birds, especially in those of certain species. Therefore the author 
is of opinion that since show-birds are always judged from the utilitarian 
standpoint, hens with spurs ought to be disqualified, however excellent 
their other characters may be G Tg. 


152 Improved Methods of Killing Poultry. 

vScimficio y prepai uion do Is cues LI l.siancmo, Yt.iv XIII, No 311, p 17 
Montevideo, 10)23 

Aftei drawing attention to the disadvantages of the usual methods of 
killing poultry (wringing the neck or cutting the throat), which cause the 
blood to coagulate inside the bird, spoil its appearance and may rc'sult 
in infection ot the wounds, the author advisCvS piercing the brain with a 
large needle, or the points of the scissors inserted in th(‘ middle of the pal¬ 
ate, and cutting the large veins at the base ot the latter which is cMsdy do 
with a pair of scissois Death is instantaneous all the blood runs out, and 
the fowl is more easily plucked. I'uithei, all the <ibove disadvantages are 
avoided. The authoi subsequently deals with drawing, plucking, chilling, 
preparing for the market and packing fowls. J P C 
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Machines and Implements. 

153. Note on the present Position of Motoculture in Great Britain and 
the Colonies. 

GRjVY, W. S (Icdinical Adviser, Internanonal lushtult of A^viiitUme, 
Rome) (t) 

The farming industry in Britain as a result of the fall in prices since 
the war, is in a difficult position and any means by which the cost of produc¬ 
tion can be reduced or the output increased deserves careful consideration, 
especially as the prosperity of the farming community in all countries 
is essential to the welfare of industry and labour in general One of the 
first means to present itself is that of the use of power, machinery and 
motor-driven implements as aids to the various operations on a farm. 


(l) The views expressed in this article arc those of some leading authorities in Britain, 
in addition to thi. wnler’s personal knowledge of that country and of some of the Colomcs. 

[1SS-U3] 
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Motoculture is not opposed in any way by labour in Britain, as its 
advantages are realised, but until there is a more intelligent use of tractors 
and machinery the advance in mechanical tillage will be slow. 

Great developments took place during the later years of the War and 
continued until two years ago, but since that time the rate of progress 
has been less marked, in fact, the number of tractors in use at present 
seems to be diminishing rather than increasing, and this is often due to 
lack of knowledge of machinery and engineering on the part of the farmers, 
who, as a rule will not pay a liigher wage to a tractor driver than to an or¬ 
dinary farm labourer. The result of this policy is that the tractor is not 
skilftdly driven, the repair bill is heavy and motoculture falls into dis¬ 
favour. 

In districts where farms are large, mechanical tillage is general, but in 
smaller farms of from 150 to 200 acres, the tractor is not such a good pro¬ 
position, especially where horses have fallen to pre-war values, or even 
less. Tractor cultivation became popular about four years ago, to sup¬ 
plement the shortage of labour, now, however, there is no such shortage 
and the tendency is to return to the use of horses and also to restrict 
the area of arable land until markets are more favourable for farm pro¬ 
duce. The cable system of steam tillage is still the favourite method of 
])ower farming in some countries and with many farmers in Britain. 

There is, at pre.sent, no cooperative movement for the pnrcha.se of 
tractors or machineiy. 

The Governuieiit has not given any assistance to farmers in respect 
to credit for the purchase of tiactors, but it is possible to raise loans for 
land iminovement piu'i)Oses and an Act has ])ecn passed to afford loans 
to farmers who are in need of assistance, and it might be avSsumcd that 
such facilities would ap])ly to all branches of farming. 

Tractors are generally more in favour on light than on heavy land, 
especially where intensive w^ork in done, as in potato-growing areas, where 
on line, sandy land a light type of tractor is suitable. Some heaw land 
farmers find them valuable in w'orking summer fallows. 

lu the Dominions and Colonies conditions differ widely from those in 
Britain ; ver>^ large, level areas have to be cultivated where labour is of¬ 
ten .scarce or costly and then motor-tillage is advantageous. On the other 
hand, where the land has steep gradients or is situated at compaiatively 
great altitudes the tractor loses power and is inefficient. 

An extreme case of this is the highlands of Kenya, of which the writer 
has had personal experience, where there are large aieas of good land si¬ 
tuated at a height of from 6000 to 9000 feet. On one large c.state there 
were five 75 H. P. Holt tractors, but the loss of pouer owing to the al¬ 
titude and steep gradients was such tliat they were abandoned. Better 
work was done by a light tractor, but it was found that under those con¬ 
ditions it was more economical to employ oxen, although the outjmt per 
team was only acre per day. 

Motoculture is an entirel}^ economic question and one to be decided 
by the individual farmer after careful consideration of the local conditions 
and his own requirements. 
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154. The Use of Agricultural Machines In Gasecho-Slovakla. 

Published by the Ministry of Agriculture of the Republic of Czecho*Slovah%a^ 
Year IV, No. 3, pp. 21-23. Prague, 1923. 

Czecho-Slovakia has 160 factories of agricultural machines with an 
output of over 150 million crowns The production not only supplies the 
home market, but also an export trade as the following figures show. 

Statistics of the use of agricultural machines have been kept since 
1922 The figures are summarised m the following Table 


1 


Imports 

“1 
— ! 


Exports 



1 1920 

1921 

1920 

IQ 2 I 


1 

millions 


, “1 

millions 1 

i 1 

xntlUoub 

1 

millions 

iquintaN 

of ' 

qiimtals 

of j 

jqtuutals 

of 


of 

1 


crowns 

_ _ 

crowns \ 

1 

I 

crowns 

|qumtals 

crowTis 

1 

Engines 

10 666 

21 3 

6,2Q0 

I 

II 

1 

5 7 i(>\ 

12 5 

7 314' 

1 

1 IT 7 

Steam ploughs 

3.057 

5.5 

i.967 

2 9 

I 827I 

36 

I i.yt'-s 

2 I 

Threshers 

2,003 

29 

4 

87 

11 6071 

146 

! 19'ui 

398 

Two-shares ploughs (at least) 

3013 

2« 

2.104 

4 2 

38 B6i 

-’0 9I 

0 

C 

0 

126 0 

Seeders 

25^ 

0 t8i 

519 

I 03 

15 . 7 iij 

35 '1 

30 540 

61 

Reapers . j 

1.711 

1.3 

1 201: 

30 

354 

9 i 

' 445S 

11.1 

Dairy machines I 

^ 636 

21 8 

4O44' 

186 

506 t 

2 1 

lf> 9 | 

1 I 8 

Various 

3957 

i 

1 8oi8| 

105 1)23 273 

18 1 

i 29.911 

104 6 

— - —• 

_ 


' _1 

' —J 


_ 




The machines mentioned are driven by 
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Prof Brdlik calculates that before the wai, the sum of 137 crowns 
per hectare was expended on agricultural machine work. Now, an effort 
IS being made for the co-operative use of agricultural machines and imple¬ 
ments ; already in 1918, 136 agricultural machine co-operatives were in 
existence. 

In the Czech districts, even small farms are well provided with agri¬ 
cultural machines, but it is quite different in Slovakia, where wooden 
ploughs are still much used, and farm implements are drawn by men, or 
animals. R. D. 
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155* Tests carried out in Germany by the Federation of the Agricul¬ 
tural Machine-Testing Stations. 

Mitteilmigen des Verbatides landwirtschaftliches Maschinenprufungsan- 
stalten Die Landmaschine, Yera 3, No. 29, pp 360-365 , No 30, pp 378-382; 
No. 34, pp. 4^9-432 , No 37, pp 461-464. Berlin, 1923 

Prof. Martigny describes the good results obtained during the trials 
made from August 7 to 9, 1922 near Wiirzburg with two 25-30 H. P. 
ploughs of the small Man and Stock types. The tests included shallow 
and deep ploughing, deep ploughing combined with breaking up the stubble, 
and breaking up a field of lucerne. The soil was average as regards com¬ 
pactness and moisture and the ground was inclined (slope of 7 %). 

The Man type broke up the stubble and ploughed o 352 hectare per 
hour to a depth of 20 cm.; if the depth was only cm., it ploughed 0,475 
hectare per hour ; the Stock type's record was respectively o 341 and 0 41 
hectare per hour. The average amount of fuel consumed was respectively 
16 and 14.5 kg. per hectare 

The author also describes the Krause pipe-irrigation wsystem which has 
been on trial for the last 3 years in the meadows and gardens belonging to 
the Halle Station. The pipes are manufactured at the Mannesmann 
Rohrewerke at Diisseldorf. 

The veiy satisfactory results confirmed those already obtained by the 
'' Deutsche Landwirtschafts-CJesellschaft 

The system consists of: i) a series of fixed pipes provided with valve- 
cocks placed at intervals of 12 m. , 2) a series of portable pipes inserted per- 
pendicularly to the first, 3) a set of movable pipes 6 m. long carrying the 
irrigation cocks. The last set of pipes is affixed alternately to the right 
and the left side of the perpendicular pipes, so that while one side is operat¬ 
ing the other is being made ready. The movable pipes are so light that 
they can be afi&xed by women, or boys ; they .slip into their places on the 
application of a slight amount of pressure The water falls in fine spray 
and thus does not injure the physical condition of the soil 

Prof. E Meyer and (). Schnkelbach (engineer) give the results of 
tests carried out at the Hohenheim Station with the threshing-machine 
" Parole No. 4 " made by the “ Ceres Maschinenfabric A. G vorm. Fehx 
Hiibner of Liegnitz (Wurtemberg). It is a machine that works on a large 
scale and has a straw shaker, but no seed-sieve. It is driven by a 7.5 H. P. 
electric engine with alternating current and threshes per hour 1135 kg. of 
oats in sheaves, obtaining 327 kg. of grain, with a consumption of 0.58 
kilowatt-hour. The oats although still damp were threshed in a perfectly 
satisfactory manner. This machine can be used for wheat and deals 
with 795 kg. of sheaves per hour, threshing 340 kg. of grain with a consump¬ 
tion of 0.52 kilowatt-hour. It also threshes barley, beans, peas and poppy- 
capsules. 

Prof. Martigny has tested the .sower Bandsaat made by the firm 
of Franz Kranefeld and Co. of Berlin; he suggested certain improvements 
in the shares. The trials were carried out at the Halle Station. 


F. D. 
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156. The Graetzin Heavy Oil Generator (1) 

Die Landmaschtne^ Year 3, No. 33, pp. 410-418, figs. 4. Berlin, 1923. 

The Graetzin Heavy Oil Generator is worked by a combination of the 
two systems of pre-heating and of finely dividing the fuel from which the 
gas is to be obtained. The heavy oil is emulsified by air and re-heated, 
which causes the evaporation of its volatile constituents and an increased 
tension in the emulsified mixture. The increase in tension is used for the 
transport, in the chief air current of the generation, of the fuel in the form 
of a finely-divided spray (vapour carrying with it a cloud of heavy oil). 

This gas-generator has been tested in driving heavy engines and a 
saving of 40 % in the fuel cost has been obtained. F. D. 

157. Experimental Production of Straw Gas. 

RoivTHE, II {Associate Development byngineer, Bureau of Che- 
Miistry) S Dcpaitmeut of Affnculime, Department Bulletin, No. 1203. 

WavSliington, I) C , 1923 

The Bureau of Clieiiiistry of the Ministry of Agriculture of the United 
States has studied the question of manufacturing gas on the farm from the 
.straw and other x)roduct.s that are generally wasted on farms in America. 

The gas obtained is well adapted for lighting and heating purposes, 
but the cost of production is prohibitive. R. D. 

158. A New Windmill Electricity-Generating Plant. 

rhe Implement anil Mathinerv Renew, Vol 49, No 581, pp 570-571, 
figs 2 Tyondon, 1925 

On the lines indicated bv the Technical Service of the Ministry’’ of Agri¬ 
culture (hyngland), Messers Tkj.ford, Grier and Mackay Ltd., Glasgow, 
have constructed a windmill-electric jdant that should meet the require¬ 
ments of a faim. Special attention Inis been paid to the protection of the 
gearing from damp, and to the retention of the lubricant with the result 
that the machiner}^ only needs lubricating once a year (2) R. D. 

[59. Mechanical Appliances for Industrial Vehicles. 

I. JuiyiKN, Preiiis et embrayages k butfes. (Brakes and coujdmg gears 
with projections) Recherches et Inventions, Year 4, No i, pp. 49-53- 
Paris, 1923. 

n. Idem, Beime de Vehicle basculant sous un effort de recul. (Basket of 
vehicle that is Inverted by return action). Recherches et Inventions, Year 4, 
No. 41, pp 53 - 55 - Paris, 1923. 

This new system which is applicable to all the usual types of wind¬ 
ing brakes (whether band-brakes, or those made of articulating segments), 

(1) Sec R. Oct. Dec, 1923, No 733 {Ed) 

(2) See R. 1923, No. 279. {Ed,) 

(iSY-lSt) 
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has been specially devised in order to obtain equal brake-power when the 
part to be checked rotates in either direction and with the same force 
exerted in the same manner by the controlling gear. 

Brakes of this construction, for instance, when attached to motor- 
vehicles of all types and to the vehicles towed by them, exercise the same 
controlling force during reversed and forward action. 

The new method is characterised by ^e use of two projections that are 
independant of the pace to be checked and of the so-called brake-gear. 
The work of these projections is to form a fixed point of support at any 
given moment for either winding-band upon which, according to the 
direction of rotation, the restraint is exerted. 

Figure I shows the brake disengaged, figure II shows it acting in one 
direction (for example A V), figure III shows it acting in the oposite direc¬ 
tion (A R). 

In these figures: a is the rotary part to be checked; it is set in mo¬ 
tion by the motor-shaft h ; c and d are the respective ends of the band- 
brake, e is a whipple-tree to which are affixed the two bands that can 
turn and slide on a fixed pin / fastened into the Block g and moved by 
a hand-lever to which it is articulated and which itself pivots around 
the point of attachment t. When not in action, the band is kept di¬ 
sengaged by two antagonistic springs, 7 /, which draw back the whipple-tree 
and bring it into contact with the two projections, A and B, that are 
symmetrically disposed on either side of the axial plane 6 /. When the ro¬ 
tatory part on which the brake is to act turns in the direction shown 
(fig. 2), the pressure exerted by the operator on the lever h (measured for 
instance by the opening angle 0 ) is sliown by a simultaneous pull on the 
two arms of the whipple-tree and hence on the two rolling bands which are 
thus exposed to the friction of the drum, which carries round the band 
d and its corresponding arm of the whipple-tree which comes in contact 
with the i)rojection B, and rests against it, whereas the otlier arm and the 
other band are still subjected to the action of the brake-lever. 

If the part to be checked were turning with the same force in the op¬ 
posite direction to that shown in fig. 3, the same amount of brake-power 
(angle 0) exerted by the operator on the same lever h in the same 
direction, would cause the other arm attached to band C to assume a si¬ 
milar position on the projection A, since the checking force is practically 
the same in both cases. 

The distance between the projection A and B is larger, or smaller, accord¬ 
ing to the amount of brake power required, the slowing down energy to 
be produced, or the blocking to be effected (the maximum check with very 
little force is obtained when the projections are very close to the pivot /). If 
this distance is equal on either side of the axial plane 6/, the power exercised 
by the brake is equal, in the case of movement in lx)th directions. The 
position of the projections can be so varied as to allow of maximum un¬ 
equal force being used in both directions of rotation. It is unnecessary 
to add that the projections do not in any way prevent the use of pro¬ 
gressive brake power. 

This type of brake action has been devised by its inventor for use on 

im 
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a manure lorry with a balance basket worked by the backward motion if 
the lorry which allows of the reverse action being regulated with the neces¬ 
sary precision. 

IX. This new balance arrangement for baskets, boxes and platforms 
has been devised for a new type of rural motor tractor, a manure lorry ” 
or manure tractor " especially intended for the transport of manure, 
soil, and crops, and for general transport on cultivated land and country 
roads. It is characterised by its platform, or box, mounted on a pivot 
upon the chassis of the tractor, or vehicle in tow. It can be attached at 
the moment required to the wheels carrying it, so as to move backward.s 
simultaneously with the backward motion of the lorry. Figure IV shows 
the box of the vehicles on the chassis; it is balanced between the two wheels 
and its centre of gravity passes as near as possible to their axes. Figure V, 
shows the operation of attaching the lx)x to the wheels which by their 
rotation as they move back cause the balance motion. In the figures: 
a) is the axis of the pivots which are attacked to the chassis (not rej^resent- 
ed), on these pivots are mounted the supports of the bo^; b) is the axis of the 
wheels wliich ate the driving-wheels of motor veliicles and of the fore-car¬ 
riages of tractors, and may also be the wheels of a vehicle that is been 
towed and is rigidly coupled to its tractor. This brake is provided with 
a patten, and runs in a slide carried by the box and worked from the fore¬ 
part of the lorry, by means of a hand-lever, d, for instance. 

The apparatus works as follows: while on the road, the box is kept 
in the position shown in figure IV, When the vehicle has reached the 
place for unloading, it is stopped, the pattens are tightened and the vehicle 
is made to move back and the pattens are fixed on the wheels which 
carry them down with the box to which they remain solidly attached. 

The return action of the vehicle is stopped (this is done by the band- 
brake already described), as soon as the inclination of the basket is suffi¬ 
cient to allow it to discharge its load, either wholly, 01 partially. In or¬ 
der for the return movement of the vehicle and the inversion of the box 
(which needs an additional, but proportionally slight amount of force), 
to be carried out simultaneously, it is necessary for the motor-wheels 
to be able to grip propeily if they are working on damp, or loose, land such 
as cultivated fields, roads with many ruts, in forests, or quarries. For this 
reason, these vehicles were always provided with wheels of large diameter, 
fitted with i)ermanent land-grips able to work equally well in both direc¬ 
tions. (American, English, German patents). 

160. Hand-Worked Garden Tractor. 

DESSAISAIX, R. Tracteur horticole k bras. Revue Horiicole, Year 95, 
No. 24, pp. 542 - 543 » figs. 2. Paris, 1923 

M. Ch. Putois (Condray-Montceaux, France), has invented a small 
hand-worked tractor. It has two wooden wheels 0.95 m. in diameter which 
are afiixed to an axle and are 0.50 m. apart. The wheel-rims are bound 
with T-shaped irons 0.045 m. in height; these form the gripping-irons 
of the machine which weighs 150 kg. The naves of both wheels carry 
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rachet-wheels that can be turned in one direction by pawls articulated with 
a frame turning in the vertical plane round the axis. To this frame is 
attached a lever of which the length can be regulated and which can be 
worked by a man and turns the wheels. When the lever is drawn back, 
the pawls become disengaged from the cogs of the rachet-wheels and the 
tractor remains stationary. 

With a lever iz m. long, the traction force at disposal is twice as great 
as the force exerted by the man tor an average advance of 0.55 m. per stroke 
of the lever. When the lever is 1.50 ra., 1.80 m. and 2.10 m. long, these 
figures are respectively: 2 Yz ^>33 

0.29 ni. R. D. 

161, The Burmester Plough. 

BurmESTKr, H I)er (>arepflug Die Landnuischnie, Year 3, No 83, pp. 415. 
Berlin, 1023 

The author describes a plough that he has invented and the manner 
in which it works. The object in devising the implement was to turn the 
shoe not all at once, but in such a manner that the lower, and much the 
larger portion should be turned over on the furrow, while the upper part, 
whicJi is composed of the dung spread on the field and of the superficial 
stratum that must be broken up to form the seed-bed, is turned over upon 
the deeper-lying slice. This insures the seed-bed being in the best chem¬ 
ical, physical and biological condition; further, it allows the microflora 
of the soil to develop rigorously, while the manure finds its way to the 
layer wheie it can become comidetety incorporated in the soil and be assi¬ 
milated by the plants. 

The Bx^^rmkstkr plough is fitted with two shares, the front and upper 
share lifts the sui)erficial layer of the s<nl on which rests the manure and 
carries it to one side, while the lower share cuts and turns the deeper-lying 
slice; then the upper layer is inverted so that the manure lies between the 
ux)per and the lower slice. The back and lower share is inserted as vertic¬ 
ally as possible in order to turn over and break up the bottom part of 
the slice properly. The depth of the ploughing is regulated by the same 
method as that adopted in the case of deep-working Sack, or Eckkrt, 
ploughs. F. D. 

162, Sub-Soil Ploughs, 

RtnoEI^mann, M. Charrues sous-soleuses. Journal d’Agriculiure Pratique^ 
Year 87. No. .49, pp. 454 458, figs. 5. Pari.s, 1923. 

On any given faim, ploughing is always carried out to an almost 
constant maximum depth with the result that the rei)eatcd passage of tht 
share compresses the soil just below the layer ordinarily worked by the 
plough and a pan is formed that retains the rain-water. Fortimately 
this Inird crust is not entirely continuous, but contains crevices through 
which the roots are able to make their way although with some difficulty. 

The experiments made by the authors have proved several facts as 
regards this hardpan. 
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They passed a harrow many times over land that had already been 
worked uniformly and deeply. After the harrow had traversed the same 


tract 6 320 times, there was found, 



Working of Sub-soil Plough, 

A Body of the plough and passage 
in soil. 

The passage taken by the portion S is a 
certain distance below the layer x of the 
work piece and the projection Y, about 
9-10 cm. from the vertical plane of the 
furrow, m, to avoid clogging. 


beneath the very fine, loose, superfi¬ 
cial layer 57 mm. thick, a continuous, 
very compact, hard stratum 47 mm. 
in thickness and of a darker colour. 
Below this pan, at a depth of 25 cn., 
lay the well-worked soil broken up 
by the first passage of the plough¬ 
share. 

The weight of the soil per cubic 
metre exceeded 1372 gm. in the case 
of the su|)erficial layer, while in that 
of the hard layer, it was over 
1890 gm. as the soil had settled down 
and the vibrations of the harrow 
had carried the fine particles into the 
crevices. In these tests, the harrow 
was drawn b> an electrically driven 
arm, but the teeth could never pass 
mechanically into the same furrow. 
The trial ground was first of all 
broken up to a depth of 25 cm., 
and the hard-pan began to form after 
430 passages of the harrow. It may 
therefore be assumed that the re¬ 
peated passage of the plough will 
produce a similar effect in the course 
of time. The necessity of breaking 
up the layer thus formed explains 
the good results obtained with the 
subsoil plough. 

(>f the models recommended, 
preference must be given to those in 
which the subsoil share works at the 
bottom of the furrow that has just 


been turned and immediately in front of the body of the plough. It is 
well to have a flexible mounting; the working piece should be fixed 
to the end of a frame forming a spring. When the excavating part 
(subsoil share, or digging teeth) works behind the mould-board, in the 
furrow, the animals compress the sub-soil and tire more easily. Therefore 
it is best to adopt the mounting shown in the figure. R. D. 


163. The Fiorani System of Motor Plough. 


Jei^moni* E. Un nuovo sistema di motoaratura. II Coliivatore, Year 69, 
No. 27, pp. 272-274, figs. I. Casale Monferrato, 1923. 

The Fiorani motor plough is worked by a cable attached to an 
ordinary tractor, placed diagonally across the field. The cable is worked 
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on the double pulley system, unwound until the furrow is completed, as 
the plough moves forward. The reverse action is then started, as the 
corresponding engine on the tractor stationed at the other end of the field, 
commences to wind the cable. The horse power required is 40 to 50, for 
pulling the balance plough. 

The author draws attention to the ease of management of this motor 
plough. In 8 hours, an area of more than 2.50 hectares was covered with 
a multiple furrow pattern and the cost (fuel, labour, etc.) amounted to 
about 180 lire per hectare. 

It is proposed to encourage the wider use of this system which has 
already done valuable work in the improvement of ceitain areas. 

F. D. 


164. Implements for Potato Cultivation. 

PasskIvEgue, G. Macliines pour la culture de la pommc de terre. Joimial 
d'AgYicitUure pratique. Year 87, No. 44, pp. 350-358, figs. 2 Paris, 1923. 

A report of tests of potato-lifters, sorters and planters held at Re my, 
Oise (France). R. D. 


165. A. New Type of Harvesting Machine. 

I. — The Canadian Power Farm, Vol XXVIIT, No. 9, pp. J2-13, figs. 4. 
Winnipeg, 1923. 

JI. — A New Way of Harvesting Flax. Ibid Vol. XXVIII, No. 10, p. 12, 
figs. 3. Wiimipt^g, 1923. 

I. — The 'New Way Harvestercuts and stacks the crop : it re¬ 
quires 10-20 HP, and employs two men. This harvester cuts a width 
of about 4 metres and builds stacks 2.65 m. in diameter and height; it 
reaps 14-18 hectares aday. 

The cutting platform is practically the same as in an ordinary 
reaper-binder, but longer and narrower; the shape of the elevator is the 
same as in the latter machine, but is much higher. On one side of the 
elevator, there is a large cylinder into which the cut crop is placed by 
the elevator, and where the heap is made, when the pile reaches the top 
of the cylinder it comes into contact with an appliance that gives the 
heap a conical shape. As soon as the pile is finished, the operator re¬ 
leases a mechanism that raises the cylinder; at the same time, the front 
part slides backwards pushing the heap on to the ground. All the crop 
that has been cut during this operation remains on the top of the cylinder 
and is only allowed to fall into the cylinder when the latter has returned 
to its place. The author has seen the New Way Harvester working in 
a rye-field containing over 30 % of sow thistles, and also in a field of 
barley still more infested with weeds, the harvester made good well 
shaped stacks in the centre of which the temperature rose 2^ C, the first 
day after harvesting, (P C. on the fourth day, and 8*>-io<> C. on the sixth 
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day, after which it fell rapidly. In spite of the strong winds, the stacks 
were quite upright after a month had elapsed. 

For threshing purposes, the heaps were in certain cases collected 
into groups. A strong rake drawn by two horses was used to displace 
the piles, the teeth of the rake being introduced beneath each heap. The 
crop is not thrown in a mass on the heap, but can easily be removed in 
successive layers. 

The advantages of this machine are therefore: greater rapidity of 
work which decreases crop losses in bad weather, a saving of binding- 
rope, economy of labour, greater speed in threshing. 

II. — The same machine has also been used in harvesting a flax 
field 800 metres in length. In this case, the stacks can only be made at 
the end of the field where they can at once be arranged in a line. The 
author points out that, under these circumstances, the New Way Har¬ 
vester proved especially useful, since the very irregular surface of the 
ground would have made the mechanical removal of the crop by means 
of a rake a very difficult operation. , R. D. 


i 6 v 5 . Recent Improvement of Threshing Machines. 

Fortschritte ini Dreschmaschittenbau imd deren Auswirkungen. Die 
Landmaschine, Year 3, No. 42, pp. 513-514. Berlin, 1923. 

Report of recent progress made in the improvement of threshing 
machines, with a view to less complicated wf)rking and at a reduced cost, 
lighter weight without loss of durabilit>^ and therefore less consumption 
of energy. F. D, 


167. New Innes Shocker. 

Farm Implement Nexvs,Vo\, 44, N. 47, pp. 18-19, figs. 4. Chicago, 1923. 

A description accompanied by figures of a reajxu* constructed by the 
Innes Shocker Co., Davenport. 

Like other ty^ies of the same apparatus, this shocker is associated 
with a reaper and works alongside it. The limes shocker has ]>een used 
for 5 years in different localities with marked success. It can stook 3 
acres per day as against rather more than i acre where hand-labour is 
employed. R. D. 

168. Beet Harvesters. 

PasseiAgue, G. (Chef de travaux a la Station d'Essais de Machines). 
Arracheurs de betteraves. Journal d'Agriculture Pratique, Year 87, No. 48, 
pp. 436-439, figs. 2. Paris, 1923- 

The '' Sodete des Agriculteurs du Nord organised an exhibition of 
beet-harvesters which has taken place on October 30 and 31, 1923* 
Phalempin (North France). The implements exhibited lifted the beets 
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in the ordinary manner, but were fitted with many new arrangements for 
insuring the topping of the beet, and also in some cases, with an apparatus 
for cleaning and piling up the beetroots in heaps. 

The chief difiiculty in removing the crown is due to the fact that 
beets do not always project from the soil to the same extent. In order 
to regulate the length of the cut, a guide-rod is used which rolls, or sUdes, 
over the leaves and exerts a certain amount of pressure ; the blade is thus 
always at a determined and regulated distance from the lower part of the 
guide-rod and the cut should therefore be regular, but the crown of leaves 
being more or less thick, gives unequally under the passage of the guide- 
rod and thus cause a lack of uniformity in the cut. 

The guide-rod is generally a cylinder revolving around a perpendicular 
axis in the direction of the forward motion of the beet-lifter, or else it is 
formed of a series of four disks, of different diameters and placed facing 
this direction, or it may even be composed of a metal fork with curved 
prongs that slides along the soil, being supported and pulled by the handle. 

The knife is usually a horizontal blade set at a certain angle with the 
axis of the machine ; in one of the models, it is a circular, horizontal 
cutting-disk, that rotates round its axis. The vertical distance separat¬ 
ing the guide from the blade, can of course be regulated. 

When the beets have been topped, the root-collars and leaves must 
be pushed on one side, so that they may not liinder the work of the lifters. 
This is generally done by means of a thin piece of sheet-iron shaped like 
the mould-board of a plough ; sometimes it is drawn out in front into a 
share which is the blade properly so-called. In one implement, the beet- 
tops are carried away by another disk with a horizontal axis parallel to 
the axis <^f the machine and having a rotar>' movement in the required 
direction. In another case, tliis work is executed by a revolving brush 
similar to that used in a sweeper. 

The cleaning devices are intended to shave the roots ; sometimes they 
consist of forks like those belonging to a potato-planter, but at other times, 
the roots pass over a series of parallel shafts set closely with brushes and 
revolving so that the roots are pushed backwards where they fall upon a 
perforated disk that turns horizontally. R. D. 

i(>9. The Brandt Stubble Burner. 

The Implenievt and Machinery Review, Vol. 49, No 5H3, p. 780, lig. 
London, 19^3. 

The Brandt Stubble burner of the Canadian Farm Implement Co, 
Ltd. seems to meet the requirements in British India lor an imx:)lement 
able to burn jungle, stubble, and weeds. In the front of the chassis (sec 
figure), there is an oil tank that fills a pressure tank by the agency of a 
feed-pump. The burning apparatus consists of two x>lates of the same width 
as the machine, each containing the gas-generating tubes and pipes 
bearing the exit holes of the flames, which are placed 15 cm. apart. The 
plates are kept at a height of 7.5 cm. from the ground and are mounted 
on pivots, so as to be imaffected by any uneveuesses of the surface. 

[IM] 
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Oil is used as the combustible substance, 50 litres per hour being 
employed for treating 1.33 hectares. This oil is vaporised and kept 
at a constant pressure in the pressure tank which insures regular feeding. 
The mixture of air and vapour in the generating tubes produces a gas 
that burns fiercely and can be regulated. 

This apparatus is used in Canada for cleaning fields after harvest 
and destroys all the stubble without leaving any flame in its wake. 

R. D. 


170. A New Tree-Felling Machine. 

The Timberman, Vol. XXV, No. 2, p. 55. Portland, Oregon, IT. S. A., 
December, 1^23. 

A new petrol-driven saw has been invented by a French engineer, 
and has been used successfully in a number of timber operations in France. 

The saw itself consists of a chain with links which bear both cutting 
and raking teeth. These teeth point inwards and when in use the chain 
is linked round the tree and drawn towards the machine ; the links are read¬ 
ily detachable. A tree 5 feet in diameter can be cut through in from 5 to 
6 minutes. No difficulty has been found as regards heating or jamming 
of the chain in the cut. Tests have been made on hard wood filled with 
fragments of shrapnel, bullets etc., without damage to the chain. 

The chain is driven by a 6 H. P., 2 cylinder motor, which is mounted 
on a two-wheeled cart, the whole weighing rather less than 3 tons. 

The apparatus has been patented under the name of the “ Scie-Ra- 
bot» and is manufactured by Serin kt Cie., ii rue de Belzunce, Paris. 

W. S. G. 


171. Weed-Gutting by Boat. 

Tfie Briiibh Farmer, vol. IV, No. 193, p. 109.4, fig. 2. I/ondon, 1923 

It is almost impossible, and in any case too expensive, to free large 
sheets of water from weeds by hand-cutting. Messrs Saundeiscjii (Trac¬ 
tor and Implement Co. Dtd. Bedford), have placed on the market two 
types of boat fitted at one end with a long arm to which is attached a i>air 
of shears worked by the engine. These shears cut the weeds over a sur¬ 
face of 6 acres in i hour. The depth of the cut can be adjusted, 

R. D. 


172. Note on German Cream-Separators. 

Aus der deutschen Zcntrifugen-Industrie. Die Landmaschine, Year 3, 
No. 32, p. 403, figs. 3.B erlin, 1923. 

Description of different types of cream-separators made by the Eisen- 
werk Briinner A. G. of Artern: type S with open drum, separating 40 to 
60 litres of cream per hour; type T with plate drum, from 50 to 75 
litres per hour ; types M and Mu with drum having sheets or plate from 
100-125 or 160 litres per hour. F. D. 
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173. New Centrifugal Separator. 

Manrin, G. Nouveau s^parateur centrifuge. Journal d‘Agriculture PraHque, 
Year 87, No. 52, pp. 515-51^* Paris, 1923. 

M. S. Karpinsky’s centrifugal separator consists of a cylindrical ba¬ 
sin, or tube, 0.05 m. in diameter and 0,30 m. high. The milk to be separat- 
ted enters by the lower part of the tube, while the separation of the cream 
from the skimmed milk takes place at the top of the basin, where it is 
regulated by a screw, as in all other separators. 

The high rotation speed 16000 revolutions per minute necessitated 
by the small diameter of the tube, is obtained by a hydraulic turbine work¬ 
ed by a jet of liquid furnished by a pump ; this renders superfluous the 
transmission apparatus required in the case of hand-worked engines. 

The driving turbine, which is of very small diameter (0.04 m,), is 
mounted on the axis of the tube. In some cases, the force-pump manipu¬ 
lates the milk the latter being sucked up into a ve.ssel, whence it flows 
back into the turbine and afterwards passes into the separating bowl. The 
milk can, however, be allowed to pass straight into the basin, the water 
then being used to drive the turbine. 

The following results were obtained with this separator when it was 
tested at the Machine Trial Station (Paris). When the milk to be separated 
was used as the driving liquid, and flowed back under pressures varying 
from 12 to 26 kg. per cm^, the bowl made 12 000 to 16000 revolutions a 
minute wliile 92 to 103 litres of milk passed through the machine per hour, 
91 to 94.6% of the fat being removed in the cream. If water is employed 
as the driving liquid, with a pressure of 25 to 35 kg. per cm*, the bowl re¬ 
volves 15 000 times ix>r minute, 106 litres of milk are treated, and a little 
over 94 % of the fat is recovered. 

After the cream has ripened, it can be taken up by the pump and forc¬ 
ed into a tube of small diametre in which a cylindiical piece of metal is 
placed only leaving a narrow ring of space round it; the eddies and jars 
taking place as the cream is compressed have all the effect of churning, 
the operation being performed by very simple means. The agglomerat¬ 
ed globules and the whey are evacuated from the tube, therefore all that 
is required in order to obtain butter is to place the product on the table to 
be worked up. R. D, 

Building construction, 

174. Pneumatic Grain Elevators. 

Cramp, W. and Prucsti^KY, A. The Engineer, Vol. CXXXVII, No. 3550, 
PP- 34-3^’- lyondon, 1924 

The authors were requested by the Department of Scientific and In¬ 
dustrial Research to study the question of pneumatic grain elevators, at 
Manchester University. In tliis paper they give a scientific and technical 
account of their work. 

R. I). 
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175, Buildings and Equipment for the Fruit Drying Industry (i). 

CAi^DWElyi,, S. S, Kvaporation of Fruits, U. S Department of Agriculture, 
Bulletin No 1141, pp. 1-62 figs, 18. Washington, D 1923 

A detailed description is given of the t>pes of artificially heated eva¬ 
porators, found to be most suitable for fruit drying and of the model in¬ 
stallations of labour saving machinery, improved methods of handling the 
various fruits before drying and during the acttial process. 

The author emphasises the importance of ascertaining whether the 
quantity of excess fruit is sufficient to justify the necessary expenditure. 
A thorough survey of the fruit areas concerned will also make it possible 
to determine the size and type of evaporator required to suit general 
purposes and all types of fruit. 

Of the various forms on the market, the tunnel evaporator is consider¬ 
ed to be the most satisfactory. This is used in the ])lum growing districts 
of Oregon, Washington and Idaho and is equally suitable for diydng of 
jieaches, apricots apples, peas, etc. The drying chamber consists of a long 
narrow compartment with the floor and ceiling on the same slope from end 
to end, with the furnace placed below the floor at the lowei end The 
room is cut into a vseries of narrow chambers, the tunnels, ” by i)aTallel 
partitions extending fioni floor to ceiling Warm air is admitted into each 
tunnel through an opening in the floor at the lower end and escapes through 
the ventilating shaft at the opposite end. The two ends have doors open¬ 
ing the full width and height. The material to be dried is spread on 
trays which are placed on parallel runways at the upper end of the tunnel, 
pushed gradually along as the drying proceeds and removed diy at the lower 
end. The inclination of the tunnels and the arrangement of the trays 
facilitates uniform flow of air throughout. The figures illustrate the gen¬ 
eral plan of this tunnel drier. 

A modified form of tunnel evaporator has been develojx^d at Oregon 
Agricultural Exj^eriment >Station. Its distinctive feature is an arrange¬ 
ment whereby the air is repeatedly re-heated and re-circulated over the 
fruit. This is accomplished by cutting an opening 2 ft. .sq in the floor 
of each tunnel at its upper end, and making a duct leading from this 
opening to a structure surrounding a fan, so placed in front of the furnace 
and piping and directed into the air inlets at the lower ends of the tun¬ 
nels. Trapdoors are arranged in the walls of the furnace room and venti¬ 
lators at the upper end of the tunnels. These are closed when the fan 
is started and the air passing through the tunnels is forced to return through 
the ducts to the fan, whence it passes over the furnace for re-hcating and 
is then driven over the fruit. The fresh air inlets may then be regulated 
and the moist heated air allowed to escaj^e. This should render it ix>s- 
sible to maintain with care a constant temperature, but should not be ab 
lowed to exceed ibo^F. The reduction in cost of fuel and the increased 
capacity of the plant are distinct advantages. 

(i) For small driers see Farmers* Bulletin 984. Farm and Home Hiying of Fruits and 
Vegetables (Ed) 

[inl 
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TiO 1 — First floor plan of the timnel <lrier 


A —^Storage for dried fruit 
B ^ Bin ’ 

B =* Boiler ’ 

C « Platform 
D ^ Sliding door 
E - Chute 
K sa Grader 

G »= Conveyer to apple bin 


H t= Washms; tank 
H ~ Heater 

Waste conveyer 
M P - Paring maclimes 
P «=^ Pipes 
R -» Kanip 
T ~ Tunnels 


Th author describes also the less practical kiln drying plants and ap¬ 
ple drying equipment, followed, by details as to treatment of the various 
fruits previous to drying: peaches, apricots, pears,cherries, plums and 
bush fruits with recommendations as regards storing the dried products 
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and packing. Experiments have shown that lining the boxes completely 
with double lasers of paraffined pai)er, the sheets being so placed that 
the join of the first layer is covered by the second, greatly reduces the 
danger of insect infestation. 

This applies to the packing of dried apple slices. Care is es‘^ential 
in limiting the sulphuring of peaches, apricots and pears, just before pack¬ 
ing. Exi>eriments made by the Bureau of Plant Industry indicate that 
treatment with dry steam is preferable to dipping in water. The fruit 
is loosely spread on trays to a depth of 2 or 3 inches, placed in a tight 
fitting box and the steam allowed to enter through a perforated pipe at the 
bottom of the box. With plums, the fruit is softened by dipping in solu¬ 
tions before packing •— a mixture in common practice consists of glycerin 
I lb. + salt 8 oz. to I lb., in 30 galls, water. The fruit should remain 
in the solution only long enough to become heated sulBficiently to make it 
sufficiently soft to i>ack. Other processes in practice are described. 

The laws relating to evaporated and dried fruits in the States are given. 

M. L. Y. 

176. Beef-Cattle Baras. 

Shkets, K W and Kelley A R LT .S Department of Agriculture, Farmers* 
Bulletin, 1350, 16 pp , figs. 16 Washington, D. C, 1923. 

Bulletin dealing with cow sheds: choice of situation, size, management, 
ventilation, construction, types for different kinds of animal (steers for 
fattening, farm cattle, breeding-stock). R. D. 

J77. Dairy-Barn Construction. 

Parks, K. E. U S Department of Agriculture, Farmers' BulleUin, 
No. J342, 23 pp , figs. 15. Washington, D. C., 1923 

Bulletin dealing with the construction of cow-sheds for dairy-cattle. 
Situation, lighting, vcntilition, and water-^'Upply. Different types of 
sheds (with one floor, with two floors), cost of construction. R. D. 

178. Self Feeder for Pigs. 

jAie Stock Journal, Vo\ XCVITI, No 2585, pp 373-375, figs 7 - Loudon, 

A detailed desctijDtion of a trough, or rather self-feeder, for pigs. Sec¬ 
tions and diagrams giving particulars of the construction and the measure¬ 
ments of the parts are also provided. The a])]>aratus is solid, easy to 
nuike, and handle, and has special arrangements to protect it from small 
animals and rain. The self-feeder is easily moved and is adjustable both 
as regards height and width, thus its cax)acity is varial^le. G. Tg. 

179. Posts of Reinforced Concrete. 

Grtody H. G. Postes de cemento arniado para ahunbrados (Posts of 
reinforced concrete). El Estnnciero, Year XIV, No. 315, pp. 5-6. Tables 7. 
Montevideo, 1923. 

The author gives a detailed description of the manufacture and advant¬ 
ages of reinforced concrete posts. ]. V. C. 

14 — Agr. ing» 
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i8o. Inflammability of Woods and Fabrics. 

Rin(;^LMANN, M. Ignifugatioii des bois et des tiSvSus. Journal d*Agri- 
ciiUim pratique, Year 87, No. 8, pp. 158-159. Paris, 1923. 

A practical and economic solution of the problem of inflammability 
of woods and fabrics has for many years been the subject of investigation. 
Numerous formulae for solutions considered suitable for soaking highly 
inflammable materials have been proposed and tested. From the scien¬ 
tific standpoint, the question resolves itself into a determination of how 
to render such materials less combustible. 

The substance emploj^ed: salt or a salt compound, should be used 
at ternperatuie much lower than the point of ignition of the material 
treated. In addition the solution should be such that it will soak well 
into the said materials and form a surface coating acting as a protection 
from air. 

A special Committee, established in Paris to draw up the regulations 
concerning inflammability of decorative wood and fencing, has also sup¬ 
plied important data useful in rural constructions. As a result of several 
experiments with a number of salts, and after taking into account divers 
disadvantages (cost, humidity, deterioration of textiles, alteration in 
colour, segregation) the committee has suggested a mixture of the more 
simple and effective salts and of minimum cost. 

The mixture is composed of 6 kg. borax (sodium biborate), 5 kg. 
boric acid, 100 litres water. The fabric should be soaked for 15 minutes 
and then wrung out and dried. A brush or spray can then be used to 
cover the fabric with tiie wash specified. A half-litre of the mixture 
is considered sufficient to render i sq. metre of material non-flammable. 
After treatment, the materials no longer ignite when exposed to an elec¬ 
tric current. There is no difference in the strength of the fabric, and 
when damp, the non-flammable effect is retained. 

Out of 28 colours tested, only two (crimson lake and blue lake) 
showed any alteration. These two colours could, however, readily be 
replaced by others of a more durable nature. 


AGRICULTURAL INDUSTRIES. 


Plant Products, 

i8j. New Method of Estimating the Volatile Acidity of Wines. 

Mkstrks ArTiga, C. (Ingcniero-director dc la l^vst.icion (‘iiologica de Vi- 
llafranca del l^anades). Nuevo metodo de deterininacioii de la acidez volatil 
de Ids vinos. El Progreso agriiola y pecuarto. Year XXIX, No. 1304, pp. -47^0- 
471. Madrid 1923. 

The author has de\dsed a new method for distinguishing, in the case 
of wines that have been sulphured, the real acidity of the wine itself from 
that pioduced by the treatment which together with the real acidity 
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gives the apparent volatile acidity. Mathiku's method is the official me¬ 
thod adopted in Spain for the estimation of the latter. 

The new method of determining the volatile acidity which we owe to 
the woik of Sehor. S. Estalkila, teacher of physics and chemistry in the 
Institute ot Tarragona, is based on the reaction between aldehydes and 
sulphites. Whenever these substances come into contact a new compound 
called aldehyde-bisulphite is formed and also an alkaline hydrate. The al¬ 
dehyde-bisulphite is unstable being decomposed by acids, alkalis, and even 
by neutral salts. II there is any sulphurous anhydride in the wine, this 
pasvses during the successive distillations into the distillate and is trans¬ 
formed into sulphite reacting with the alkaline solution used in the de¬ 
termination of the volatile acidity ; the reaction being as follows : 

vSO, + 2 Na on - Na, SO^ + H, O. 

For greater clearness, we will express the titrating solution by the let¬ 
ter A. 

Wines usually contain aldehydes that also pass into the filtrate. As 
long as the distillate remains acid, the sulphites and aldehyde^ mix without 
combining, but they combine, with the .se])aration of the hydrate, as soon 
as the distillate has become tieutral by the introduction of the solution A. 

It can be proved chemically that the amount of alkalis liberated dur¬ 
ing the reaction between the sulphite and the aldehyde is half the quan¬ 
tity absorbed, during the titration of the distillate, by the sulphurous 
anhydride in its transformation into sul])hite, provided there is suf¬ 
ficient aldehyde (whic'h can be insured by adding a drop of formaldehyde 
to the distillate), so that by estimating the former, it is easy to calculate 
the latter. 

For this estimation, all that is nece.ssary is an acid solution of the same 
strength as solution A, in which case, i cc. of the one solution is etpiivalent 
to I cc. of the other. 

If aftei the estimation of the apparent volatile acidity, 2 cc. of the 
acid solution are re(piired to destroy the persistent red colour of the distil¬ 
late, tliey would c()ries])ond to 2 cc, of the .solution A, viz., to 4 cc. of tlie 
alkaline solution used to transform the sulphurous acid anhydride into the 
sul])hite. On substracting these 4 cc. from those enqdo^'ed to determine 
the apparent volatile acidity, we get the real volatile acidity. The o^x^r- 
ation can be rendered still more striking by using an acid solution of half 
the strength of the alkaline solution. 

The accuracy of the method has been proved by numerous tests. 

The author concludes by giving a summary of Senor Fstai.kila's 
method which the author himself devised and has cidoj)ted at the Fstacidn 
enologica of Villafranca del Panades. The technKpie of the o]>eration 
is as follows: The di^tillate is titrated according to :\Lvniii<.u’s method, 
a note being made of the cc. of alkaline solution used. One drop of form¬ 
aldehyde is then added to the distillate ; if the wine has been sulphured, 
the distillate assumes a deep red colour (1). Then the tritrntion is repeated. 

b) Sometimes the distillate turns red of its ovt’ii accoid owing to the presence of 
aldehydes but this docs not alter the course of the operations, (Author's note) 
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but thi*:? time, an acid solution of the strength N/2.1 X 49 is used, and the 
number of cc. employed is subtracted from the number used in the first ti¬ 
tration. From the difference the real volatile acidity is calculated in the 
usual way. J. P. C. 

182. The Manufacture of Neutral Alcohol From Apples. 

Bay, G (Professeur a TEcole Nationale d*Agriculture de Rennes), ha 
Fabrication de Talcool neutre et a haut degrtS par la distillation des pommes. 
Comptes rendus des Seances de V Acaddmie d' Agncnlture de Fra nee ^ Vol 9, No. 37, 
pp. 929-933* Paris, 1923. 

The law of June 30, 1916, forbids neutral alcohols made from beetroots, 
grain, and molasses being used for beverages in France ; fruit alcohols 
alone may be employed for this purpose. As a result of this enactment, 
the manufacture of neutral, high-grade alcohol from apples has greatly 
increased. 

The apples are washed, cnished, and placed in silos. The juice is 
extracted by a two-fold process ; the pulp is pressed as soon as it leaves the 
vat after which it is moistened by the addition of 30 % of hot water and 
pressed a second time. 

In order to start alcoholic fermentation, active diegs from a vat are 
used, and some of the contents of the first vat are mixed with the pomace 
in the remaining vats. The rapid growth of the yeast is obtained by 
employing shallow vats, warming the liquid by means of a steam coil 
(so as to obtain a temperature of 28® to 30® C), and also by the addition 
of nutrient salts (ammonium phosphate being usually introduced). 

The distillation of the cider thus obtained is carried out in distilling 
and rectifying apparatus producing concentrated 95-97 alchol. About 
2 200 kg. of apples are needed to produce i hectolitre of pure alchol. The 
pomace is often dried by the waste heat from the furnaces. Nothing, 
however, can be done with the vinasse. 

When the stock of fruit is exliausted, the distilller}’ makes use of the 
more, or less, well-preserved ciders. Those that are incompletely ferment¬ 
ed are caused to ferment again, which is a matter of some difficulty, further 
the product obtained is inferior to that made during the season by rapid 
fermentation, but its manufacture allows the distilleiy^ to continue work¬ 
ing throughout most of the year. R. D. 

183. Production of Industrial Alcohol in Cuba. 

International Sugar Journal, Vol XXVI, No 301, p. y), l/)ndon, 1924. 

The production of alcohol from molasses in Cuba as a fuel for in¬ 
ternal combustion engines, and as a pure product is becoming an im¬ 
portant industry, Cuba now has 37 distilleries with a capital of over 
$25000000, employing 3000 men. In 1919 the output was about 
23 000 000 litres, and in 1922 nearly 50 000 000, of which 18 000 000 were 
converted into alcohol motor fuel. W. S. G. 
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384. Dried Sugar-Cane. 

Cari^E (Ing^nieur agronome) and HEbsciikr. (Sur rinttoduclion en France 
de la caune a sucre secMe. Complex Rendus des Sdances de VAcadhme d*Agri¬ 
culture de France, Vol. <>, No. 37, pp. 933-936. Paris, T<)ii3. 

In order to meet possible competition on the part of the sugar factor¬ 
ies which are beginning to be started in the Colonies, the authors advise 
the I'rench manufacturers of sugar in France to make some arrangement 
with the sugar-cane growers with a view to handling their products. In 
order for this to be feasible, it is necessary for the canes to reach the factor¬ 
ies in France in a condition allowing of their being kej^t and treated in 
such a manner that no essential change takes place in their composition. 

The authors ha\'e prepared, under the name of sugar-cane powder, a 
stable i)roduct containing a high proportion of sugar (three times as much 
as is present in the sugar-beet). Its composition is shown by the two 
following analy.ses : 

Analysis made at tlie Saint Louis Refineries. 


Moisture . .. 3.45 

Saccharose. 60.30 

Glucose. 2.71 

Organic matter other than sugar. 3.02 

Salts . 0.52 

Celluloses, gums. 29.3S 

Mineral matter. 0,62 


TOO 00 

Analysis Made by the Sugar Manufacturers* Syndicate. 


Water. 2 68 

Carbonated a«h. i 6& 

Clcrgct sugar. 61.93 

Reducing .sugars. 3.00 


There seems nothing to prevent this product being treated by diffusion 
or centrifugation in the apparatus used in beet-sugar factories 

The ground cane contains nearly 30 % of cellulose, suitable for paper¬ 
making. R. D. 

185. Sugar and the Sugar Industry in Cuba. 

Tillery, R. Cj. (kMieralizaciones sobre el aziicar on Cuba. Agricullura y 
Zootecnia, Vol, II, No. XI, pp. 375-377, Havainuih, 19-13* 

The author gives an account of the sugar industry in Cuba, from 1535 
(in which year it was introduced into Spain), until to day. He quotes fi¬ 
gures for the crops obtained and describes the changes that have been made 
in the cultural and industrial methods. J. P. C. 

[I84-18S] 
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i86. Milling Tests of Adlay (Co/jr Lacryma^Jobi var. mayuen) in the 

Philippines (i). 

I. Hayes, J. F. (Milling Investigations, Bureau of Markets and Crop 
Kstiinates U. S Dept, of Agriculture). Kxperiiiiental Milling Tests of Adlay. 
llie Philippine Agnciiliitnil Review, Vol. XVI, No. 3, pp. igy-Too, plates4. 
Manila. ig23. 

II. Marshaee, W. K. Kxperiinental Baking Tests of Flour made fiom Adlay. 
Ibidem, Vol. XVI, No. 3, pp. 201-20.^, plates 2. Manila, 1923. 

III. Denton, M. C. and Hoffmann K. (Office of Home Economics, IT. S. 
Dept of Agriculture). Baking Qualities of Adlay Flour in Batters and Doughs 
other than Yeast Bread. Ibidem, Vol. XVI, No. 3, pp 205-21 t. Manila, 1923. 

IV. Wester, P. J. Additional Notes on Adlay Ibidem, V^ol. XVI No 3, 
pp. 212-2x8. Manila, 1923. 

I. A description of the methods employed in the milling of Adlay {Coix 
Lacryma Jobi var. Mayuen) for exi^erimental milling an baking purposes, 
with results obtained in each case (quantity' and quality of flour, ])ercent- 
age of shorts, etc), and sugge.stions concerning machinery equipment suit¬ 
able for commercial ue. 

ir. III. —• Baking tests were made with three grades of flour mixed 
with a certain quantity of commercial wheat flour at the office of Mill¬ 
ing Investigations Bureau of Markets and Crop Estimates, IT. S. Depart¬ 
ment of Agriculture. Preliminary tests were made to determine the most 
satisfactory formula to follow in mixing adlay flour, sugar, milk, salt, 
yeast and water prepaiatory to admixtuie with the wheat flour. According 
to the data the best quality bread was made with the flour mixture, 
durum wheat or commercial hard wheat adlay. If the order is reversed, 
the lower j^eiceiitage of adlay flour requires more water in preparing the 
dough. The texture of the bread indicates that adlay cannot be substit¬ 
uted for wheat flour but will serve as a useful admixture. Oeneral 
baking tests have been conducted in connection will the Office of Home 
Economics and various recipes are given in detail. 

IV. Wester notes that if milling equipment is well regulated, waste, 
could be reduced to 50 or more. As a result of the milling experiments 
effected by the Bureau of markets, various mills have been erected in the 
Philippines, and the author gives examples of the estimated cost of outlay. 
The Arcai>E mill is especially recommended as a combination of simplicity 
and economy. M. L. Y. 

187. Soy Bean and related Fermentations. 

Church, M. B. (Microbiological Dalioratory, Bureau of Chemistry) (/. 5 . 
Deparimeiil of Agriculture, Department Bulletin No. 1152, pp. 1-26, tables 7, 
fig.s. 5, bibliography. Washington D. C., 19-23. 

The process of manufacture of soy bean sauce has been fully develoj^ed 
in Japan, and the Bureau of Chemistry of the IJ. vS. Department of Agri- 


(1) See K. ic)Z2, N'o. 412. (Ed.) 
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culture has recently made a special study of the fermentation process in 
co-operation with Japanese expert. The authoress describes in detail the 
apparatus employed and the preparation for fermentation. A soy bean 
rich in oil and protein but with a low starch conlent and wheat rich in 
starch were used and a strain of Aspergillm flavus as a mold ferment. 
The mold-ripened beans and wheat underj^o a brining process and the 
activity of the mold ferment and of other occasional micro-organism and 
yeast, continues under controlled conditions for from 6-12 months. Any 
form of putrefaction which may occur is due to bacterial contamin¬ 
ation (Bacillus mescntericus and B. vulgatus groups). 

The three samples obtained by pressing were analysed and judged 
for flavour and taste (the highest quality on the market in Japan is termed 
" ;Mogi '’). Specifications a.s to the proportions of beans, wheat, salt and 
water used in grades of Japanese soy sauce are given be^^t quality ra¬ 
tio, 100 : 100 : 90 : 180. As regards the quantity of raw fermented product 
and of residue obtained by the Bureau of Chemistry, with a pressure of 
1250 lb , the average total filtrate amounted to 209.5 hires and residue 
to 57.3 kg. 

The Chinese method of extracting soy sauce has been described by 
Orokf (Soy-sauce Manufacture in Kwangtung China. Philippine Journal 
of Science, Vol. 15, p. 307-1919 (i). The Chinese industry is on a smaller 
scale than in Japan but the sauce is of uniform quality. 

Preliminaiy experiments indicate that peanut press cake is suitable 
for use in making similar sauces and has a satisfactory flavour. The 
mold ferments of the Aspergillus ftavus orvzae group are used to ripen soy¬ 
bean food products other than soy sauce and enzymic preparations for 
industrial use — textile, pectin etc. It appears practicable to develop 
the soy sauce industry in conjunction with some already established 
industry. M. L. Y. 

188. Methods of Preserving Seville Olives. 

Torres, A. (Ingeiiiero, Director de la Kstacion olivarera de Bucena). 
CoiivServacion de las aceitimas sevillanas. La Revista vinicola y de la Agriciiltura, 
Year XLII, No. 20, pp. 29^294. Saragassa, 1923. 

The rapid preservation of Seville olives (since the usual methods of 
pickling, bottling etc. cannot be adopted), is carried out by placing them in 
a solution (28-30® Baume) of potash and commercial soda. In this, the 
olives are left to soak, the action of the lye being followed by cutting an 
olive through its long diameter every quarter of an hour and observing the 
yellowdsh ring that extends from the surface to the interior. The olives are 
then washed wdth plenty of water and kept in salt water (5® Baiime). Brine 
of 15® Baume is used if the olives are for export, in w^hich case, they are 
packed in barrels. 

Small quantities of olives are preserved by being placed in a lye of 
wood ashes where they are left until the yellow ring has reached one 
third of the radius of the section of the fruit. 


(1) See A\ 1922, No, 586. {Ed.) 
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Olives may also be preserved in pure water; the process is lengthy, 
but the product is of superior quality. J. P. C. 

tSo The Paper-Making Value of the Wood of Triplochiton scle- 
roxylon. 

Heim, (Directeur du Service d’^tudes des productions coloniales) 
Valeur papeti^re de bois de la Cote dTvoire, Bois de Samba [Iriplo- 
chiton scleyoxvlov) B dlctin de V Age nee Generate des Lolonies, Year 15, No 100, 
pp tables, diagram, bibliography Paris, 1923 

During the War, a Forestry Mission was appointed to study the value 
of the forests of the French Colonies. Its work was not to be limited to 
appraising the saw timber and the wood for joinery and cabinet-making, 
but was to include an estimate of the paper-making qualities of the soft 
woods. The researches of this Mission, which were carried out in the forests 
on the Ivory Coast, and those of the Gaboon and of Guiana, will be treat¬ 
ed of in future articles. The present paper gives a detailed account of the 
‘‘ Samba" {Tnplochiton scleroxylon), a tree common in these regions 
and which supplies a pulp from which good, ordinaiy^ paper can be manu¬ 
factured. R. 1 ). 


190 Straw-Rope Making. 

Brassk-Brossart) L. (Professcur special d’Agriculture) l"ue itidustrie 
rurale, la fabneation dcs cordes en paille. La Vie technique ef indns^nelle, 
Year 5, No 57, pp 176-177 Paris, 192^ 

The author draws attention to the importance ot a new in dust ly, the 
manufacture of straw ropes These ropes find a ready market in Ivngland 
where they are employed for packing delicate, or dangerous, goods and as 
insulating material in milling. The process of manufacture is described 
and the best straw to use (lye straw is recommended). R 1 ). 

191 The Production of Air-Dried Peat, 

Department of Scientific and Indushial Rei>earc/i, RepoU of the Fuel Re¬ 
search Board for the Years 1922-1923, pp vir-146 bondon, 1923 

Mechanical methods of producing air-dried peat in Europe and Can¬ 
ada are dealt with in this report, and the difficulties entailed in the pro¬ 
duction and the possibilities of large scale projects. Investigations are 
descril:)ed undertaken by the Fuel Research Board with reference to the 
preparation of air-dried machine peat in an Irish bog, employing Conti¬ 
nental methods but on a small scale. Results confirm former observa¬ 
tions that machine peat dries more uniformly than slane-cut peat and 
is superior to the latter material. A detailed and critical description is 
given of the peat industries in Northern Germany, Sweden and Canada. 

M. E. Y. 
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Industries from Animal Produicts, 

192. Inspection of Milk Supplies. 

KkIvI^y, B. (In charge, Market Milk Investigation) and LKKTK, C S. (Mar¬ 
ket Milk Specialist, Dairy Division, Bureau of Aninial Industry). Uiuied States 
Del>artment of A^noulture. Department, Circular 276, 32 pp. Washington 
D. C.. 1923, 

An official text-book of practical instructions for the control of milk 
from the three standpoints: 1 nspcction of dairy-farms (cows, cow-sheds, 
dairy utensils, storage rooms, methods of keeping and transporting the 
products) and of the dairies (buildings, water supply, drainage, lighting, 
macliinery, utensils, methods of work, home inspection), instruction of the 
Inspecting Staff (thorough knowledge of stockbreeding, and of industrial 
and commercial methods connected with dair\" produce, experience in 
testing milk, and practical knowledge of milk bacteriology^ and chemistry), 
laboratory analysis (equipment of laboratory, sample taking, methods of 
analysis, control ol j)asteurisation and of the almost unavoidable re-con- 
tamination taking place after this process). All the persons occupied in 
the different stages of tlie industry should be subjected to medical 
inspection. 

The Department of Agriculture and the Official Dairy Instructors' 
Association have recommended two classification forms for marks wliich 
will give the different results of the inspection of thee ow-sheds and dair¬ 
ies. The forms are carefully drawm up and will set forth the results in 
question in a detailed manner. These forms have already proved a dis¬ 
tinct success, and as soon as a minimum has been fixed by the Municipal¬ 
ity, no dairy with marks below* tliis minimum will be allowed to sell 
milk in the city markets. (». Tg. 

193. Is Fibrin a Physiological Constituent of Milk? 

llHKM.v, bv Is fibrine eeii physiologisch melk bestanddeel ? Verslag van 
landhoinvkundigc ondtrzocknigeu dcr lii'jksJandhuuix'procfstations. No XXVHl, 
pp. 22-.40, plates, II. The Hague, 1923. 

Babcock (Fibrin in Milk, Report Amcr. Exp. Stat. of Wisconsin, 1889), 
and subsequently 1 )o.\nk (Leucocytes in milk and their significance. The 
MaryJana Avric. E\P. Stat., 102, 205, 1905) ex|)ressed the o])inion that 
fibrin is found not only in the milk of cows affected with udder disease, 
but also in normal milk, Doanv based liis belief on the fact that after adopt¬ 
ing Deuaftkld's vStaining method for samples of the centrifuged sediment 
and of the cream of ordinary milk, he detected the presence of small fibres 
which he considered to l)e fibrin. 

The author 'States that in the course of liis researches on the coagula¬ 
tion of milk, both under the influence of rennet and of acid, fine threads 
greatly resembling fibrin fibres made their appearance and look part in the 
agglutination. 

As a result of this observation, the author carried out careful exjH'ri- 
meuts to decide the question w’^hether normal milk can contain fibrin. 
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The different conditions under which the fibrin may be present (of 
which the chief are in solution and in the form of threads), were duly taken 
into account. Thus, the author used in this experiment, blood serum and a 
saturated solution of sea salt, while in the microscopic test, he stained the 
sample according to Whig CRT’s method, and examined it in a dark field 
(paraboloid condenser). 

The author detected no fibrin (either in solution or in threads) in nor¬ 
mal milk ; further, he reached the conclusion that the fine threads formed 
during coagulation must not be regarded as consisting of fibrin, and that 
fibrin pla^-s no part during the skimming of milk. These investigations 
have, however, shown that milk is more easily skimmed if a little blood 
serum is introduced, although this substance loses its effect when heated 
to 65*^C. 

The fact that normal milk contains no fibrin proves that a milk in 
which fibrin is found must l^e regarded as abnormal, therefore although 
it need not necessarily be unfit for use, it should be ver}^ carefully tested. 

D. V. S. 


194. Rapid and Certain Detection of Abnormal Milk. 

Vacenctkn, C and Panchaud, L Triage rapide des laits anormaux par 
la Refractometrie, la Catalisinietrie et Tessai a I'Alcool ali/arinc Le Lait, 
Year 3, Nos 7 and 8, pp. 529-535. hyons, 1923 

The authors show how it is possible from the comparative interpre¬ 
tation of the data obtained from refractometry, catalasimetry and the 
alizarine alcohol test, to distinguish rapidly and with certainty between 
normal milk and abnormal, or doubtful milk. P. D. 

195. Correct Method of applying Fleischmann’s Formula. 

Panciiard, I/. (Cliiiniste au laboratoire cantonal d'analyse de C^n6ve). 
Un Malentendu a propos de la formula de Fleischraann Lc Lait, Year 3, 
No. 10, pp 777-781 hyons, 1923. 

The author states that Fceischmann's formula for estimating the dry 
extract of milk (E) from its density (D) and its fat content (G) can only 
be used where G is expressed in grammes per 100 gm. of milk, in which 
case it gives E in gm. per 100 gm. of milk. The results of Gkrbrr’s 
analyses also give the fat in gm. per 100 gm. of milk. P. D. 

196. A New Use for Whey. 

Rikdfx (Vorsteher der Milchwirtschaftlichcn Abtailung dcr Oldenburghi- 
schen Landwirtschafts-kamraer). Molkenverwwtung Molketci-Zeitun^, Year 32, 
No. 100, pp. 1841-1842. Hildeshcim, 1923 

Whey is a very important by-product of all dairy industries, for in 
addition to the albuminoid substances and the lactose present, it also con¬ 
tains a certain amount of fat, a large proportion of the mineral salts of the 
milk (especially of phosphate of lime which is of great importance in build- 
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ing Up the animal organism), and finally lactic acid, an efficient aid to di¬ 
gestion. It was therefore necessary to find some means of using whey 
in which all these substances could be turned to account. 

As a result of concentrating whey to a high degree, the author succeed¬ 
ed in obtaining a solid stock-feed. The apparatus employed was a caldron 
into wJiicli the whey is thrown upon revolving wings wliich present a large 
heating surafee. 

In this manner, it is possible to evaporate, at little cost, a large amount 
of the water luesent in the whey. The evaporation is facilitated by the 
fact that the lactose solution remains relatively fluid, even at very high 
concentrations. After the evaporation process is finished, the product 
is mixed, while still hot, with a certain amount of bran. On cooling, the 
lactose crystallises out of the mixture, so that the residue is fairly dry. 
It has, however, been found that a further drying is ver>^ advisable ; this 
is effected in the dry-chamber of the evaporator where the mixture can be 
dried thoroughly without any further expenditure of fuel. 

The final pioduct is known as Molkenkleie (whey-bran), it is a 
light-browii powder ot pleasant small and a slightly' sweet flavour resembling 
that of bread. Its percentage composition is as follows : water 12.60 — 
dry matter 87 J4 — (crude protein 1247 “* digestible albumen ir.2() — 
ash ().()<) - N-free extracts (lactose, starch, fat) 60.98 — lactic acid 
2.45 — crude fibre 1.75 — fat 2.04). 

This feed, which is very rich, has proved excellent for pigs and they 
eat it with avidity. The good condition of animals given Molkenkleie 
is doubtless to be attributed to the lactic adid present, as it plays a very 
important part in digestion. 

The experiments conducted by Mi%lUR and Richtkr have, however, 
shown that foods given in the lorni of wash ” are not as well utilised as 
mashes. Since whey contains in its natural condition 94-95 % of water, 
it is evident that the above-described process should be adopted even by 
dairy-industries keeping a herd of pigs for fattening. 

Well-dried ‘‘ Molkenkleie '' will keep as long as required which is a 
gie<it advantage, because the largest amount of whey is available during 
the summer inontLs, when owing to the age of the litters, there is least 
demand for pig-feeds, but owning to the fact that whey in its natural con¬ 
dition (piickly turns sour, it cannot be preserved for the winter wffien it is 
always in great request. R. I>. 

107 Researches on the Adulteration of Cow’s Butter. 

Charijks, N, (Chimistc adjoint au baboratoire Intercoinmunal de 
Bruxelles) Recherches sur la falsification du beurre de vache An}}ales de 
Gemblouv, Year 29, No. 10, pp. 207-311. figs. 2 , diagrams 0. Brussels, 1923. 

The author studies the value of a new analytic process published by 
PiCHARi) (Annales des Falsifications et des Fraudes), No. 175, May 1923) 
for detecting the adulteration of cacao butter with other fats. The pro¬ 
cess is based upon the variations of temperature in function of time that 
occur ill the substances analysed, when they are slowly cooled down after 
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melting until they become completely congealed. The author applied the 
same method to adulterated butter made from cows milk and obtained 
the characteristic technical curves. 

When different fats have been introduced, these curves cannot be 
intercalated exactly between the original curves of the constituents of the 
mixture for they extend beyond them or may even take quite special 
courses. G. Tg. 

198. The Manufacture of Gamembert Cheese (1) in the United States. 

Matheson K. J. and Haee S. A. /Dairy Division, Bureau of Animal. 
Industry^ U. S. Department of Agriculture Bulletin, No. 1171, 28 pp, figs. 8 
Washington D. C., 1923. 

The first factories of Camembert cheese in the United States were 
modelled on those already existing in Europe and the makers were imported 
from the original manufacturing centres, but the results were for the most 
part unsatisfactory; it proved difficult to turn out a product comparable 
with the French cheese at a cost low enough to allow of competition. In 
1914, about one quarter of the Camembert consumed in the United States 
was of home manufacture, the remainder, with the exception of a few 
tons sent from Germany, was imported from France. About 6800 quintals 
of cheese, almost all Camembert, were imported from France in that year. 
The nearly complete susi)ension of importation during the years of the war 
was very favourable to the American industry. There are at present in 
the Union at least ten cheese factories where Camembert is made. Some 
of these factories can turn out a maximum of 54 to 158 quintals monthly. 
The methods of cheese-making adopted in most of the factories differ 
greatly from those originally introduced from France. The Bulletin un¬ 
der examination describes these methods and also summarises as follows 
the fundamental rules to be follow^ed. 

P'or making Camembert cheese, pure milk lately drawn from the cow^ 
and containing 3.5-3.6 % of fat should lx* employed, h^rom i to 2 % 
of recently prepared active commercial starter is added to the milk ; which 
is then left till its acidity reaches 0.20-0.22 % calculated as lactic acid ; 
the milk is afterwards heated to 29 to 30® C. Standard commercial rennet 
is then added at the rate of 3 % to 4 ounces per looo lb., or 10 to 12 cc. 
per 100 lb. after which the milk is left to coagulate for one hour, or an hour 
and a hall at most, and then the curd is transferred to the moulds by 
means of a special ladle. If the curd has been cut before it is put into the 
forms, each of the forms can be inverted 4 or 5 hours later, otherwise 
the moulds must not be turned so soon. Each vat is filled with about 
2 quarts of curd which is left to drain in a temperature of 18*^ C and in 
a relative humidity of 85-90 %. 

(i) Oimembert cheese was made for the first time in France by Marie Fountain in i7yi, 
at Camembert, near Aigentau, in the Department of Ornc. Some years later the industry as¬ 
sumed a certain iniporlance and soon extended to the Departrai’iit of Calvados. These 
two departments Jire now the chief centre.^ of the industry in its cimntry of origin (A itthor 
note). 
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The day after it is made, the cheese is salted and removed to the 
ripeniii)^ room. 

The cheese is inoculated with a culture of Pcnicillium camemberti, or 
else this mould is mixed with salt and spread over the cheese just before 
it is i)laced in the ripening room. The temperature of the room is kept 
at and its relative humidity at 85-90 % according to the condi¬ 

tions of ripening and ventilation. The cheese is ready to be put up in 
paper as soon as the mould has thoroughly established itself and the moist¬ 
ure content reaches 50 to 54 %, which takes two or three weeks according 
to the ripening conditions and the method of manufacture. Each cheese 
is wra]>]x;d up in a tliin sheet of tin or aluminium foil to which is attached 
])archment pajxfr, or else it is wrapped in tliis pajHii alone. The cheeses 
are ]>laced in boxes containing half a pound and the boxes are packed 
in ciiites holding five dozen each. 

About 200 cheeses per 1000 lb. of milk should be made from milk 
contiining 3.5-3.6 % of fat. 

Not taking into account the losses due to handling, it is estimated 
that the industrial manufacture of a cheese costs 18.41 cents (American), 
the i)rice of the milk being 10.25 cents and the cost of labour amounting 
to 1 07 cents. 

Tlie wholesale price varies from 3.25-3.50 dollars i>er dozen ; the re¬ 
tail price is 35-50 cents each. 

Cainembert is chiefly made in the autumn, wdnter and spiing. The 
cheese is in most icquest during January and February. F. D. 

100. Rapid Method of Manufacture of Cheddar Cheese. 

Mourad, J 11 Procedimiento abrevindode fabricacion del qneso Cheddar. 
El Ciimp(\ Year 5, No 85, pp 51-35 figs 15 Buenos Ayres, 

A detailed descrii)tion of the present methods of manufacture of 
Cheddai cheese and of an improved and far more rapid system employed 
b}" tilt authors. 

This new method consiste in scalding the curd and instead of clear¬ 
ing off the whey, the vat is covered ovei for 30 to 40 minutes, and un- 
ct)vered only when the cuid has consolidated entirely; after turning, and 
stirring, the cheese is covered and left to ripen, mid the taste tested when 
ripened, the whey is cidlected and stirring continued without inteiruption, 
followed by salting and ndrgeration to avoid thickening. 

Instead of using a cloth, a double covering is used, so that one thick¬ 
ness will adhere to the cheese, thus acting as a protection from flies. 

The system of keeping the curd in whey, stiiring Irom time to time 
to prevent tliickening avoids the necessity of slicing aftei coiiscflidation. 
Acidity develops more rapidly in the curd, wiieii covered a layer of 
whey, ripening is more speedy and the cheese can be turned out readily 
on to the press. Care must be taken, howewr, to avoid excess of acid, 
liable to result in a very dry cheese without aroma ; the natural conse¬ 
quences of eaily removal of whey suggests the advisability of taking 
a small ]>ortion and placing 011 a hot grate and then stretching into an 
elongated form 2-3 cm. j. P. C. 
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200. Estimating the Amount of Salt In Cheese. 

Van Dkr Burg, B (Prof, de Laiterie a Wageningeii). Dosage du sel 
marin dans le fromage Le La it. Year 3, No. y, pp 690-692. Lyons, 1923. 

Salt plays a very important"part in cheese, for not only has it a direct 
effect on the flavour, but owing to the different degrees of susceptibility 
to salt shown by the micro-organisms present in freshly-made cheese this 
substance exercises a divstinctly selective action upon them thus influencing 
the ripening process. 

The degree of the salt concentration affects the swelling of the para¬ 
casein, which in its turn, influences the plasticity of the curd. From many 
observations, it would appear that the optimum concentration vaiie^ aiound 
5 %. Since the action of salt is so varied and im])ortant, it is clearly 
advisable to lind a more rapid and less troublesome method than ash 
determination for estimating the amount present in cheeses that have 
been salted by soaking them in brine or by s])rinkling them with salt 

The author suggests the following proc(ss. The sample of cheese 
is ground to powder and carefulh' mixed, then 3.9 gm. aie introduced 
into a ball of 100 cc., 50 to 60 c.c. of hot water and 10 c.c. normal 
caustic soda being added. The whole mixture is then stiired until the 
cheese is dissolved. It is then left to cool, alter which 10 cc ol nitiit' 
acid are added and distilled watei to make up 100 c.c. The mixture is 
filtered through a dry filter, and 50 c.c. ot the filtrate are treated with a 
deci-normal solution of nitrate of silver. The excess silvei nitrate is 
estimated by means ol a decinormal solution of sulpho-cyanide of potas¬ 
sium, after adding i c.c, of a saturated solution of iron alum and without 
the removal of the chloride of iron that has been formed The percentage 
of sjilt is found by multiplying the numbei of c.c. of the silver nitrate .so¬ 
lution by 0,3. The author shows that by means of his process suflicient 
degree of accuracy can be obtained as compared with exact data lur- 
nished by the ash method. P. D. 

2oi. Frigoraseptic Method of Keeping Fresh Meat. 

Bonnafoux Conservation de la viande a Tetat frais par la frigoiasejisie. 
f.a Revue Ghierale du Lroid ct dc^ luduhh^eb fngonfiqucs Year No 12, 
p. f29 Paris, 1924. 

FrigorivSe]>sis combines chilling with antiseptic' treatment; its object 
is to enable chilled meat to be conserved longer, and to retain all the nutri¬ 
tive and organoleptic jiroperties of fresh meat. The process cemsists of 
three parts : i) sujx?rficial antiseptic treatment; 2) rapid cooling ; 3) re¬ 
moval of the antiseptic used. 

The two first operations are performed simultaneously, the antiseptic 
being removed by a current of dry air. The three ojierations take about 12 
hours and arc all carried out uiicler normal jiressnre. The los*- of weight 
amount*- to 2 to 3 %, A cold chaml)er kept at about 4^^ C ahovc /.ero 
serves as a store-house. 

The chi(*f advantages of this new system arc . i) Substituting chilling 
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for freezing and a consequent saving of 50 % of the freezing power ; 2) a 
considerable lengthening of the time during which the meat is conserved 
in the fresh air after leaving the chilling chamber; 3) although the temper¬ 
ature advised ranges from 0-40 C., the meat can be kept, without any 
alteration, at C. for a month which renders it possible to use cheap 

cars, and even cars that have not been specially arranged for the purpose. 
4) all the existing cold storage plant can be utilised. 

Meat thus preserved has been declared by the Sanitary Service to be 
in perfect condition and fit for human consumption. R. D. 

202. Factory for Ham and Pork-Butchers’ Products. 

T/usine de la Societe « Aux Jambons Francais “ at Pre-Saint-rrervais 
{Seine). Le Gcme Civil, Year 43, No. 22, pp. 529-534, figs. 10, plate i. 
Paris, 1923. 

This article describes the organisation and equipment of a new factory 
opened near Paris for curing hams and the preparation of pork-butcher s 
products. Salted pork, Alsatian specialities (smoked and cooked), I'rench 
specialities (only cooked), and dried sausages. R. D. 

203 Correlation between White, Yolk and Shell of the Eggs of Va¬ 
rious Birds. 

FriKSK, W (Ivaiidesstelle fiir offeiitliche (Icsundheitspflege zu Dresden). 
t)ber die i^ewichtsverlialtuisse von Iriweiss, Dottcr und Schale einiger Vo- 
gclcierarteii Zcitschyifl fur ViUersuclntHg de> Nahrungs- und Gcmissmittel, 
Vol. 4(), No. i, pp 33"37, tables 12. Berhn, 1923. 

Report of okservations maiie by the author giving in tabular form 
the total and absolute weight and proportions of the various parts of the 
eggs of hens, geese, ducks, turkeys, jngeons, guinea fowl, pheasants, 
gulls, lapwings, blackbirds, sparrows, canaries. The following data is 
gi\en with reference to domestic birds. 


Htns Ducks Turkeys Pii;c*oiis Pliuisants 


Whiles.| 5^>-22 ' 52.23 50.03 50.72 72.35 52.71) 

.LU.72 , 32.72 .38.02 32.51 ;i^.o5 ,’303 ! 37-33 

.ji2.o(i : i.j.05 11.05 ^0.77 i 0.00 11(> oo j c).S8 

Total weight . . i57.i2«ui.! i ^7.^8£?in.’78.i ^27.o3gm. 

- ' . / _ . ! i _f . _ 

i\ D. 
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PLANT DISEASES (i). 

Diseases not due to Parasites or of unknown origin, 

204, Law for the Protection of Agriculture and Forests Against 

Smoke Injury In Austria. 

Commimication by Hermann Kaei.brunnkr, Vienna. 

No impartial observer can fail to note the considerable increase in 
injuries of all kinds produced by the action of smoke upon buildings, 
metal objects, and especially plants, in Austria. 

The deleterious efiect of smoke upon man and animals is no less 
marked, particularly in certain districts. 

The causes of the smoke nuisance are of different kinds, but cer¬ 
tainly the growing industrialisation of the country which is most satis¬ 
factory from the economic standpoint, is to a certain extent responsible 
for this trouble, although it is mainly attributable to the greatei use ot 
the native, inferior type of coal with high ash content and relatively 
large percentage of sulphur that Austria is obliged to burn, now that she 
is cut off from her natural sources of well-mineralised coal, in order to 
avoid burdening her budget with any unnecessary exiienses. 

Further, during the War, many chimneys and heating plants weie 
carelessly constructed, or enlarged, without proj^er measures being adopted 
to prevent excessive injury due to smoke, while as a result of military 
exigencies a considerable change took place in the kind of stokers em¬ 
ployed, so that the old experienced hands have often been rejdaced by 
men who are new to the work Lastly, during and after the war, fac¬ 
tories for the utilisation of the mineral wealth of the country were erected 
in districts that More had been free from smoke injury. 

Speaking solely of the damage caused to agriculture and to forestry, 
we may say that in dry years especially (the la’-t 3 years were ex¬ 
ceptionally dry), smoke has been found to injure leaves and fruits ; it 
also has the effect of greatly reducing the ciops (accordings to Stokeasa, 
the sugar-beet harvest fell m one case 13, and in another, 22 meteizent- 
ners per hectare), wliile the development of domestic animals was con¬ 
spicuously retarded, even when they escaped severe illness, but where the 
forage was thickly covered with dust, .serious cases of gastric and intest¬ 
inal catarrh were the rule among the live-st(^kc. 

The agriculturists have, in the majority of instancCvS, attempted to 
take measures for protecting themselves against the losses caused by 
smoke injury, but their efforts have met usually with little success, and 
have only resulted in claims for damages and law-suits that have cost 
the plaintiffs time and money and afforded them very little compensa- 

(1) S<*e also Nos. 12, 25, 32, 34i 40» 45, 46, 59 , 63, 63, 71, 73, 88, 102, 108, of this 
RevUw, {Ld.) 
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tion, Forstrat Voditschka gave an excellent account in the « Wie¬ 
ner Ivandwirtschaftlichen Zeitung » dated November 17, 1920, of differ¬ 
ent law-suits brought for the pu^se of obtaining compensation for 
smoke-injury in the Salzburg district. The claims referred to damages 
to fir-trees (in Kasern); to fruit-trees, arable-land, pastures, woodlands 
and cattle (in Sulzau); to houses, bees, fruit-trees, fields, woods and cat¬ 
tle (in Mitterberghuttens, and Lend). In one case, when all the evidence 
had been heard, judgment was given in favour of the landowner, and 
the smelting-works had to pay all the costs of the suit. In other cases, 
after a long law-suit, a compromise was arrived at, the owner of the 
works agreeing to pay the costs of the litigation provided the plaintiffs 
withdrew their protest. 

In other instances, the compensation claims were amicably settled. 
One factory became bankrupt while the suit was in progress, so that 
the agriculturist obtained no redress. Opinions and analyses were sought 
from many different places which entailed very heavy expenses quite 
out of proportion, to the damage done and the amount of compensation 
claimed. 

To this cumbersome procedure, coupled with the above-mentioned 
increase in smoke injury, may be attributed the growing wish that as 
comprehensive a law as possible should be framed in order to prevent 
smoke damage generally, if this is feasible, and in any event, to provide 
adequate compensation for all losses entailed by it. 

The movement started in Steiermark which suffers most from the 
smoke nuisance since the factories belching out these fumes are not in¬ 
frequently situated in narrow valleys whose rocky walls prevent the 
escape of the smoke. 

Now, however, that the importance of the matter is realised, an 
attempt is being made to render the law more effective by extending 
its provisions to the whole Austrian Republic. 

The novelty of the question, which, although it has frequently been 
discussed in international agricultural congresses has never been the 
subject of legislation with a view to protecting agricultural crops from 
injury, warrants our giving a brief summary of the chief points of the 
Bill (I). 

The Health Ministry is interested in the regulation of both the smoke 
and the dust nuisances. 

Smoke-Injury, in the terms of the Bill, includes all damage inflicted 
upon agriculture and forestry by the smoke, dust and gas production 
of industrial or railway plants. (Only a few provisions deal with the 
comjiensation of injury due to railways). 

Whenever it is a question of the construction, renovation, or en¬ 
largement of factory or commercial premises likely to cause injury 

(i) A very interesting and exhaustive account of the legislative measure adopted, in 
the several States for protection against injuries from smoke is to be found in Stokiasa’s 
work entitled “ Die Beschtldigungen der Vegetation durch Rauchgase und Fabriksexhala- 
tlonen. ** There is however, no law dealing with the subject from the agricultural standpoint. 
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ftom smoke, every effort shall be made to prevent or minimise such in¬ 
jury. The Trade Officials are empowered to insist upon alterations being 
made in the plans, and to oblige owners of the premises to make and 
maintain any arrangements required for the protection of crops. At 
the request of the owner of the farm affected the trade-officials acting 
on the advice of sworn smoke-injury experts shall proceed to the examina¬ 
tion of the sources of the smoke and order protective measures to be ad¬ 
opted and maintained. 

Owners of property which produces smoke are held responsible for 
any unavoidable injury done by the said smoke to agriculture, or fores¬ 
try, and this without prejudice to their liabilities incurred under other 
laws; they are required, if the smoke injury can be lessened by a change 
in the cultural operations, to defray any additional expenses that may 
thereby be entailed. The landowners are obliged to carry out these oper¬ 
ations, but they can demand compensation both for the actual injury 
due to these changes, and for the loss of the produce they would have 
obtained under the original conditions had there been no injury caused 
by the smoke. If in spite of all alterations in the management, cer¬ 
tain properties or farms cannot be made to pay owing to severe smoke 
injury, the owner of the source of this nuisance is obliged to make good 
all loss entailed, or else to purchase the deteriorated land, or premises. 
His obligation must be decided by an expert on smoke damage and the 
liabilities assessed by an arbitration Board appointed for dealing with 
matters relating to smoke injury. (The case may only be taken into 
the ordinary courts when the conciliatory efforts of the Board have proved 
fruitless). 

This arbitration Court for dealing with smoke injury claims is ap¬ 
pointed by the Government. On the request of the owners of the pre¬ 
mises inculpated, and of the landowner, it shall decide whether any just 
cause of complaint exists, in which case it must try to effect a compro¬ 
mise without referring the matter to the law courts. In every instance 
the damaged property must be exactly described, and a detailed account 
given of the means adopted to lessen the smoke injury as well as of the 
changes in farming operations necessitated and the actual injury caused 
by the smoke. 

Every landowner has the right to demand the institution of a legal 
enquiry when the remedies applied have proved to some extent, or wholly, 
ineffective. 

Compensation for smoke injuries must be paid annually in gold, or 
in some substitute for gold. Indemnities that have once been assessed 
can only be remitted when all chance of damage is completely removed. 
The assessment of claims must never be made in advance, for the inju¬ 
ries inflicted vary greatly each year according to the prevailing winds, 
the rainfall, the amount of work done at the factory, etc. 

If there has already been an increase in the damage occasioned (but 
the experts and Board of Arbitration see no occasion to suppose that 
further increases will be of annual occurrence) the indemnity is generally 
raised only at intervals of five years. With due regard to the possible 
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intervention of new factors, this additional compensation is however 
to be reckoned on the basis of the first rise in the indemnity and paid 
to the landowner by the possessor of the source of the smoke nuisance 
when the account is finally settled between them. 

The arbitration Board, which is appointed for 3 years, must be compos¬ 
ed of : 

(1) A judge acting as chairman (nominated by the President of 
the Oberlandesgerichtes ; 

(2) and (3) a representative of industry and agriculture (nominat¬ 
ed by the Chamber of Commerce and Trade or by an accredited member 
of the agricultural industry). 

(4) One official of the Technical Industrial Service (appointed by 
the Government). 

(5) One Official of the Agricultural or Forestry Ser\dce (appointed 
by the Government; according to the nature of the case). One expert is 
nominated for each member. 

Alter all the necessary information has been obtained, the Arbitration 
Board suggests a compromise that at once becomes binding if both paities 
have signified their willingness to abide by the arbitrators* decision. In 
default of such a declaration, the parties in question must inform the Board 
in writing, within 14 days from the time judgment has been delivered, wheth¬ 
er they intend to accept or reject its findings. In the latter event, or 
if no declaration is made, the mattei can be referred to the ordinary court 
of justice. The arbitrators* award also decides wliich side shall defray the 
cost of the proceedings and the expenses of the experts. In cases of 
undoubted injury^ due to smoke, these costs are paid by the owner of the 
source of the nuisance. The further details are settled by a standing 
order from the arbitration Board and notified by the Government. 

Only sworn smoke-injury experts may take part in these negociations. 
Their names are entered on a list kept by the authorities wliich is easily 
consulted. To obtain recognition in this capacity, it is necessary to have 
had many years of practical experience, and usually the candidate is requir¬ 
ed to have attained the High-School standard of knowledge of the sciences 
involved. Before recognising and swearing in the expert, the Government 
authorities are obliged to be satisfied as to his fitness for the task and must 
ascertain whether he is acceptable to the representantives of industry and 
agriculture. 

It is to be assumed that by the application of the law undei discussion 
it will be possible in a large number of instances to settle the serious, costly 
and deplorable differences between Industry and Agriculture in a manner 
satisfactory to the economic interests common of both sides, and that in 
any case, it will effect an improvement in the present condition of affairs. 

This law has been framed with a view to provide against the petty 
difficulties and the unjustifiable trickery^ that now unnecessarily embitter 
the relations between industry and agriculture. It will also be necessary 
to exclude all possibility of profiteering and the exploiting of the owner ot 
the source of the smoke injury. 

Stoklasa, who e.stimates the annual loss attributable to smoke injury 
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in Czecho-Slovakia at 250 to 300 million Czeco-Slovakian crowns (the dam¬ 
age in Austria is certainly less, but is much more felt owing to the great 
poverty of that country), says at the end of his book : Educational mea¬ 
sures are more effective than legal measures, and again: Certainly legal 
measures will be necessary everywhere, but there is no hope of their being 
carried out properly until the manufacturers have learnt that it is in their 
own interest to support the officials in combating smoke-productionThis 
is indeed the most correct view of the matter. The agriculturist must not 
depend upon the larger or smaller amount of compensation awarded him. 
His business is production and he should receive every protection in the 
exercise of this duty. 

Technical science is now so highly developed that it is undoubtedly 
in a position to devise methods for protecting, without detriment to indus¬ 
trial interests, not only agricultural production, but also the health of 
its own workers. 
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205. Mosaic-Immune Variety of Sugar Cane. 

VUvIamin, V. Sugar, Vol. 25, No. 7, p. 345. New York, 1923. 

A variety of cane found to be immune to mosaic disease was discov¬ 
ered in March, 1920 by Sr. Roberto Toeedo of Pampanga, Island of 
Buz6n (Philippines). Dr. E. W. Brandes, of the United States Depart- 
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ment of Agriculture, has confirmed the discovery and is conducting fur¬ 
ther tests. The six stools cut for seed in December 1920 have now pro¬ 
duced about 7 acres of cane. 

The ratoon stalks rarely exceed i % inches in diameter, the leaves 
are narrow, the rind is tough, purple in colour and the pith yellowish. 

The juice analyses of cane cut in February 1923 from the plant at 
age 15 months, gave the following results:— Brix 19.6, sucrose 17.17, 
purity 87.60. W. S. G. 

Plant parasites, 

206. Wart Disease of Potatoes. 

The Scottish Journal of Agriculture, Vol VII, No. i, pp. 72-82. Kdin- 
biirgh, 10-24. 

Although Great Britain is the country where wart disease of the po¬ 
tato [Synchytrium endohioticum ~ ChrysophlycHs endohiottca) (1) is most 
common, there is still some danger of the crops being further infected by 
potatoes imported from abroad. 

Therefore this article, which gives a brief accf)unt of the origin and 
liihtory of wart disease, was written with the object of informing agricul¬ 
turists of its present distribution in the world (a map is given showing 
the distribution of the pest within the United Kingdom), as well as in 
order to acquaint them with the means ot control and the legislative 
measures adopted by the different countries with a view to checking 
the spread of the disease. 

A bibliography is appended to the article. G. T. 

207 Phytophthora mexicana, n. sp. a Peronospora Injurious to the 

Tomato in Mexico. 

IIoTSON. J. W and Hart<;e, L. A Disease of Tomatoes Caused by Phytoph- 
tho^io mexicana sp. uov. Phytopathology, Vol 13, No. 12, pp. 520-531, figs 2. 
I^ancaster, Fa.. 1923. 

To the four species of Phytophthora hitherto rei)orted as injurious to 
the tomato there must now be added another that the authors have 
kepi under observation and cultivated for over three years. The fungus 
in question was isolated from tomatoes that had been sent from 
Seattle (State of Washington) to Mexico in the summer of 1917 and were 
kept alive until 1920, when the cultural expeiiments were begun which 
furnished the minute details reported by the authors re.^pecting the myce¬ 
lium, conidiospores, conidia, clamydospores and oospores of the fungus. 

This peronospora, when inoculated into young, 01 old, tomato plants, 
produced the characteristic wilting, accompanied by a blackening of all 
the parts situated ab6ve the point of inoculation. After two days, there 
appeared on the fruit all round the place of inoculation, a watery area 

(i) See R , 1923, No 3x1. ( Ed ,) 
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which in the course of a week, developed into a rot that destroyed the 
entire fruit. 

Since the fungus did not seem to belong to any of the known species 
of Phytophthora, the author described it as a species new to science giving 
it the name of PhyL mexicana, G. T. 

208. The Diseases of the Tea Bush. 

Fetch, T. (Mycologist to the Government of Ceylon). XII+220 pp., 3 
col. pi, 69 text-figures. London, Macmillan and Co., 19-23* 

This work is intended for the use of planters, to enable them to recog¬ 
nise diseases of the tea bush and to take the necessary steps for their 
control. Sixty diseases are described, several of which are new in that 
they have not previously been discussed in a comprehensive survey, 

W. S. G. 

209. Blister Rust of Pinus Strobus (Cronariium rib/cola) in Michigan 
(United States). 

Baxter, D. V. and Coons, G. H. White Pine Blister Rust in Michigan, 
Michigan Quarterly Bulletin, Vol 5, No. 4, pp. 193-196, fig. i. East Lansing, 
Michigan, 1923. 

White pine hlist^x r\xst {Cronartiurn nfttcoZa), was discovered in Mich¬ 
igan, during 1917, in a nursery garden in the County of Oakland, where 
it attacked and destroyed some imported individuals of Ptmts Strobus. 

In 1922, the disease was observed in different localities of Michigan, 
all of which were in the County of Oakland, with the exception of one which 
was in the County of Kent. Not only white pines coming from France 
were attacked, but also cultivated and wild specimens of Ribes spp. 
On this occasion also all the infected plants were killed, but since it is pos¬ 
sible that centres of infection may exist, the greatest vigilance is necessary. 

G. T. 


Weeds and Parasitic Flowering Plants. 

210. Weed Destruction. 

I. SCHRIBAUX. Comment arriver a detruire par voie chimique et biologi- 
que les organes souterrains et les graines de mauvaise herbes. Comptes Rendus 
des sdances de VAcadimie d*Agriculture de France, Vol IX, No. 38, pp. 941-946. 
Paris, 1923. 

II. LoYKR. Emploi des chlorates pour la destruction des herbes dans les 
c6r^ales de printemps. Ibidem, pp. 957-960. 

III. Le sel contre les muvaises herbes. Vie d la Campagne, Vol. XXI, No. 248, 
p. 65. Paris, 1924. 

I) M. ScHRiBAiTx is of Opinion that more efiScient chemical methods of 
destroying weeds could be devised than those at present adopted, and fur¬ 
ther, that the appointment of a special service for weed destruction is very 
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necessary. Not only the chlorates, of which mention will be made later, 
merit study, but also the perchlorates that prove most active. 

Caustic chemical substances can be used in combating young plants 
whovse tissues have not yet lignified. It is not, however, enough to de¬ 
stroy the aerial portions as long as there are underground organs capable 
of throwing up new stems. Toxic substances must be employed which, 
after finding their way into the cell-sap through the open wound produced 
by cutting off the aerial part of the plant, are able to penetrate into the 
smallest rootlets. 

The real remedy consists in destroying the weed seeds in the soil. The 
author does not believe in the possibility of destroying hard seeds (encased 
in an impermeable integument through which solutions cannot pass), by 
means of chemical substances, even if strong solutions are employed, un¬ 
less a way is prepared for them by bacteria that attack the cellulose. 

Toxic substances would prove effective in the case of mustard and wild 
radish seed, or any other .seeds with permeable integuments. They could be 
applied as a dressing to land left fallow before seeding for long enough to 
allow of the poison being transported to the weed seeds and washed down, 
as soon as its work was accomplished, into the lower strata where it would 
be out of the way of the crop. The best types of compound to use are those 
that like sulphocyanide act first as a poison and subsequently become trans¬ 
formed into a fertiliser wloich, in the case of sulphocyanide, is ammonium 
sulphate. 

II) Weak solutions of chlorates are used for killing the weeds in crops 
of spring cereals ; they are quite as efficient as the metal salts and have the 
additional advantages of being easily kept and of travelling either in the 
solid form, or in an aqueous solution in tins ; further, they do not burn and 
are innocuous both to man and animals. 

The ammoniacal salt is the best chlorate to use, although a mixture 
of chlorate and nitrate of sodium may also be employed. Ammonium chlo¬ 
rate should be applied at the rate of 7 to 8 kg. per hectare for weed-kill¬ 
ing. The amount can be increased up to 25 kg without injuring the ce¬ 
reals, provided it is used in April, May or the beginning of June, when the 
crop is at the height of its growth. 

On the other hand, 2 % chlorate of sodium applied at the rate of 
250 kg. per hectare has been found by M. Radat^; to destroy all plants 
in paths, in courtyards, etc. 

Experiments were conducted on a large scale in 1922 and 1923, about 
200 hectares under cereals being entirely freed from weeds. One of the 
fields was planted with oats and divided into 4 plots (the first ser\’ing as 
a control). The treatment was carried out on June 9, 19123. The se¬ 
cond plot received a sulphuric acid solution, litres, or 8 kg. of acid 
(64<^ B.) being mixed with 100 litres of water; the third plot was treated 
with a solution of copper nitrate (2 kg. copper nitrate in 100 litres of water), 
and the fourth with ammonium chlorate (i kg. in 100 litres of water). The 
three plots taken together were sprayed with 800 litres of solution per 
hectare, this amount corresponding to 64 kg. sulphuric acid, 16 kg. copper 
nitrate, 8 kg. of ammonium chlorate. 

[*«•! 
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One hour after the sulphuric acid treatment, the weeds were seen to 
bend over. Small white patches appeared on the weeds an hour alter the 
chlorate was applied, but the oats remined unafEected. The sulphuric 
acid, however, had no effect until six hours later, when its action was very 
marked; the nitrate of copper acted still more slowly. In the plot treated 
with the chlorate, the leaves of the weeds were folded over on themsel¬ 
ves, but the oats were little affected. 

The differences between the three plots decreased as time went on. On 
June i6, the weeds had disappeared from all of them ; the oats were erect, 
though the tips of their leaves were spotted with white by the action of 
the sulphuric acid, or with rust-yellow, or greenish-yellow by the nitrate 
and chlorate respectively. At harvest time, in all three cases, the weeds 
had disappeared and the oats were a splendid crop. The chlorate posses¬ 
ses the advantage of being easily applied in very weak doses, while even if 
the solution is 5 or 6 times stronger than is necessary, it produces no ill 
effects upon the crops that follow. 

Ill) M. Key (Professeur d'Agriculture, Doubs, France) made an exper¬ 
iment in April 1923 with the object of testing the destructive effect upon 
weeds of large quantities of denaturated salt. Crystalline salt tised as a 
dressing only gave good results when large amounts were u.sed (700 to 1000 
kg. per hectare), which entailed too great expense. Sprays of salt solu¬ 
tion, on the other hand, have proved very useful; a 20 % (per weight) so¬ 
lution killed 80-89 % of the most troublesome weeds without doing any 
injury to the oat crop. The treatment only cost 60 fr. per hectare (400 kg. 
of denaturated salt at 18 francs, per 100 kg. and 6 francs for labour). 

The spraying was carried out at the end of winter, or the beginning of 
spring; the results obtained were as follows: 1) the wild radish and charlock 
were completely destroyed, 2) the aerial parts of the chenopods, knotgrass, 
bindweed, chickweed, com-poppies, vetches, clovers, ranunculi and chi¬ 
cory were entirely scorched. R. D, 


Animal parasites, 

211. The ** Argentine Ant ” (fndomyrtnex hum His) in Algeria. 

Inspection de ea Defense dks Cuetures. La Fourmi d' Argentine en 
Alg^rie. Bulletin Agncole de rAigerie-Tumste-Maroc. Series 2, Year 29, 
No. II, pp. 210-211. Algiers, 1923* 

vSome members of the Staff of the Service de la defense des Cultures 
which has its headquarters at Algiers, have recently discovered numerous 
individuals of the Argentine Ant (Iridomyrmex humilis) in consignments 
of fruit. 

The serious consequences that might arise from a possible invasion 
of Algeria by this insect are described in this paper as are also the best 
means of preventing the ant from penetrating into the Colony and 
establishing itself there. G. T. 

im 
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212. ** Olive Fruit-fly ” (Dacus oieae) in India. 

Communicated by Mr. T. Bainbrigge Fi^etcher, Imperial Entomo¬ 
logist at the Agricultural Research Institute at Pusa, and transmitted 
R. B. Ewbank, Esq., I. C. S., Deputy Secretary to the Government 
of India. 

So tar as we are concerned in India, there is nothing new to record 
on the olive fruit-fly ** (Dacus oieae) At Professor Silvestris' request I 
examined wild olives in the North-West Frontier Province in 1916 and 
found the “ olive fruit-fly ” in them at Cherat but was unable to find it 
(although this of course does not prove its non-occuirence) in the Kurram 
Valley. 

We know therefore that this fly occurs in India and we know also 
that it has a natural parasite (Optus ponerophagus, Silv). These facts 
will doubtless be of interest in the future should olives be cultivated on 
a more extended scale. The Peshawar experiments have shown that 
the European olive will do very well in India and there are many tracts 
in the N W F.P., Kashmir and Kumaon which appear to be very suitable 
for this tree. 

The small olive orchard at Peshawar has so far escaped attack by 
the olive fruit-fly doubtless because it is rather isolated from the 

more hilly districts in which the wild olives grow, but with extended 

planting of the cultivated trees they will doubtless be attacked and 

the '' olive fruit-fly ’* will then become an important factor in the 

situation. 


213 C4ontrol of Olive Fly (Dacus oieae) and of leery a purchasi in 

Catalonia (Spain). 

buchci Tnoldgio.i contra los parasites de las plantas R( vista dtl In- 
stituto Agrioola C ataldn de San Isidro Year I^XXII, Pt II, p 226 Bar¬ 
celona, ig2 3 

The “ Servicio de 4 rboles frutales " of tlie Department of Agricul¬ 
ture Mancomunidad Catalonia (Spain) has organised an expedition 
in Tripolitania with the object of collecting specimens of the hymenop- 
teron Braconidae Optus concolor, an endophagous parasite livmg on the 
olive fly (Dacus oieae) and to adapt the insect to the climatic conditions 
of Catalonia where the most damage is caused by the Dipteron. Some 
8220 specimens have recently been sent to Ulldecona, a district which 
suffers seriously from this pest. 

In addition, samples of the Coccid Novtus cardtnalts have been col¬ 
lected for the control of Icerya purchasi^ parasitic on several cultivated 
plants in Catalonia. 

G. T. 
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214. Cold Storage as a Control of Fruit Fly. (i) 

Gurney, W. B. The Agricultural Gazette of New South Wales, Vol. XXXVI. 
Pt. 7, p. 528. Sydney, 1923. 

During last summer a series of experiments with fruits attacked by 
fruit fly, were made with the object of noting ii a period of 20 days in 
cold storage at a temperature of 34®F was sufficient to destroy the 
insect. Results were encouraging and indicated clearly that after being 
treated thus, fruits destined for local consumption can be taken out of 
cold storage and the fmit found in good condition finds a ready sale. Fruit 
intended for export and held in cold storage before shipping, can be in¬ 
troduced into another country or locality without any danger of importing 
the fruit fly. 

Six small lots of infected fruit were tested: oranges, apples, peaches, 
nectarines and pears. In January and February, 1923, these were placed in 
cold storage at a temperature i.i® C. and kept there for twenty days with 
the exception of one portion which was retained for twenty-three days. 
After removal from cold storage, the fruits were transferred to a jar, where 
they were kept under observation, and it any flies had still l^en alive 
they could have hatched. After three months, no fly was observed, 
although the contrary was noted for the control tests. 

Further experiments will be made to ascertain whether temperatu¬ 
res varying from 38^F to 40®F are equally effective in destroying tliis pa¬ 
rasite, and also the possibility of vaiydng the length of cold storage. 

G. T. 


215 Protoparce {Phlegethoniius) sexta var. paphus^ a Macrolepi- 

dopteron Injurions to Tobacco, in Uruguay, 

TRUJII.EO Pei<t^FFO a. I’^nemigos del ta])aco Repubblica Oriental del 
Uruguay, Ministerio de Industria, Defeiisa, Agricola, Boletin mensual. Year IV 
Nos. 11-18, pp. 125-130, figs. 6. Montevideo, 1923. 

Protoparce sexta (Joh.) var. paphus (Cram) is the most fonnidable of 
the various enemies of the tobacco plant in Uruguay. 

A short morphological and biological description is here given of 
this macrolepidopteron (fara. Sphingidae) which is popularly known as 
“ gusano verde or ** gusano del onerno.'* It is estimated that the life- 
cycle of the insect lasts from fort>-two fo forty-four days, the larval stage 
lasts twenty to twenty-one days, and the chrysalis stage about twenty-one 
to twenty-three days. There are two generations of this pest in Uruguay, 
the first appearing in December and the second in February. The insect 
passes the winter as a chrysalis; it remains underground, burying itself 
in March, or at the beginning of April. 

(i) (The name fruit fly has also been given to the Biptera, of the fam. Trypaneidae . 
(ok Trypctidae ) the larvae of which are frequently found In the fruits of several peanuts. 
In the present case, the species is probably. Batrocera ( Dacus ) tryoni , { Ed ,) 
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The larvae live entirely on the tobacco leaves ; their voracity increases 
gradually with their growth, so that at a certain period, a single caterpillar 
can devour all the leaves of a medium-sized plant. 

The best means of controlling this insect is to plough the ground to 
a depth of 10-12 cm. as soon as the tobacco is harvested, this brings to 
the surface the hibernating chrysalids which are destroyed by the weather 
and birds. Hand-picking can be resorted to in the case of the young lar¬ 
vae, but spraying with mixtures such as copper arsenite and slaked 
lime, or lead arsenate, with the addition of copi>er sulphate is more ef¬ 
fective. 

Protoparce sexta var. paphus has many natural insect enemies, but the 
widest-spread, most numerous and most effective in Uruguay is a braconid 
hymenopteron (Apanieles sp.), an endophagous parasite of the larva which 
when parasitised usually dies before pupation. G. T. 


216 Otiorrhynchus raucus^ a Beetle Injurious to Cultivated Rhubarb 
in France. 

Hoffmann A. Un Insecte nuisible a la Rhubarbe (Ciocmwmdae). 
Bulletin de la Sotetd entomologique de Frame, No. 18, pp. 233-234. Paris, 1923. 

In the spring of 1923, many crops of rhubarb [Rheum hybndum and its 
garden varieties), at Rueil and Garches (in the Department of Seine-et- 
Oise) were attacked by Otiorrhynchus raucus F., thousands of specimens 
of this Curculiouid devoured the leaves of the plants (showing a preference 
for those of the younger shoots) and soiled the leaves with their excrement 
thus arresting the growth of the rhubarb. The larvae live on the roots, 
but only destroy the outer layers. 

The insect can be hindered in its depredations and even burnt, by fre¬ 
quent applications of quick-lime which .should be spread earl> in the morn¬ 
ing at intervals of some days and after heavy dew, or rain. G. T. 


217. Heilipus tauri^ a Goleopteron Injurious to the Avocado in Porto 

Rico. 

CaToni, ly. A ICl picudo del aguacate. Revista de Agruiiltura de Puerto 
Rico, Vol XI, No. VI, i)p. 55-50 San Juan, P R, 1923 

The Curculionid Heilipus lauri, populary known as picudo del agua¬ 
cate (avocado weevil), is one of the insects that most frequently at¬ 
tacks the avocado in Porto Rico. 

The principal injury is done by the larvae which excavate galleries in 
the boughs causing them to wither and dry up completely ; in addition, 
the caterpillars penetrate into the fruits until they reach the seeds where 
the insects complete their development and pass through the further stages 
ot their metamorphosis. The fruits thus attacked usually remain small 
and are imfit for sale. 
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The control measures recommended are: i) the immediate removal 
and burning of all branches attacked; 2) stripping the bark from all the 
infected portions and the destruction of all the larvae thus discovered, 
after which, the wotmds must be covered with a cement containing a con¬ 
siderable amount of corrosive sublimate ; 3) the collection and burning 
of all infected fruits, which are easily recognised by the presence of a hole 
on the surface : 4) picking the fruit by hand and destroying all the adult 
coleoptera found on the branches : 5) the up-rooting and burning of all 
trees that are severely infested by the parasite. G. T. 


218. Carpocapsa sp., a Microlepidopteron Injurious to the Walnut in 

the Department of Vaucluse (France). 

Zacharewicz De la disparitiondu noyer dans le d^parteinent de Vaucluse. 
Comptes rendus des sdances de VAcadifme d"Agriculture de France, Vol IX, 
No. 32, pp. 864-828. Paris, 1923 

Until a few years ago, walnuts were somewhat extensively cultivated 
in Vaucluse, but the area under these trees now continues to decrease, many 
individuals having been felled owing to the injury done to the crop by a 
Tortricide {Carpocapsa sp.), which attacks the nuts causing them gener^y 
to fall before they are ripe and rendering them uneatable. 

The author, who discovered the identity of the pest, advises that all 
the parasitised nuts should be burnt, so as to destroy the larvae before they 
emerge ; he also recommends applying lime to the trunks of the trees and 
thus killing the caterpillars in their hiding places. 

Although the long period of drought has been the main cause of the 
invasion of this insect, neglect is doubtless responsible for it to a certain 
extent. The reduction in the number of trees is attributable to the high 
price offered for timber which tempted the owners to fell all low-yielding 
trees. 

The attacks of the microlepidopteron are, however, no argument 
against replanting Vaucluse with walnuts, which are very valuable trees. 
The author gives a summary of the necessary cultural operations. 

G. T. 
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Legislative and Administrative Measures relating to Agriculture and 

Agricultural Industries. 

219. French West Africa. — Decree of December 1923 re-organising the 
Agricultural, Stock-Breeding and Forestry Services, in the A. O. F. (Jour^ 
nal Ofjficiel, No 353, December 30, 1923). 

220 Algeria. — Decree of November 22, 1923 ratit^dng the decision of the 
Algerian financial delegates regarding the pa>Tnent for the disinfection of 
plants imported into Algeria. [Ibidem, No 318, November 24, 1923) 

Decree of July 15, 19^3, containing regulations for the repression of the 
adulteration of wines [Bullehn Officiel du Gouvernemeni General de VAlgerie, 
No. 2575. 1923). 

221 Australia (Queensland). —Law No. 3, August 20, 1923, relative to 
pest destroyers, fungicides, insecticides and weed killers Amongst other 
regulations, it is required that each sample shall be in the original package 
or if sold in bulk, be in a sealed glass or earthemware jar or bottle bearing 
the prescribed label wliich shall set forth : i) the distinctive name of the pest 
destroyer, 2) the net weight; 3) statement of the active constituents ; 4) all 
directions for use , 5) name and address of wholesale dealer; 6) such other 
matters as may be prescribed. The Minister of Agricultuie may at any time 
order an official test of an}’' pest destroyer, and results published in due course 
in the Queensland Agricultural Journal or as prescribed. The Governor in Coun¬ 
cil may from time to time make regulations with lespect to all or any ot 
the matters following:— a) defining and declaring what pest destroyers 
(of the various description) under this Act, h) fixing and regulating standards 
for the constituents of pest destroyers , c) procedure to be adopted by buyer ; 
d) forms to be used; e) fees to be paid for analysis; /) labelljiig of package. 
[Queensland Government Gazette, 65, August 27, 1923), 

222. Austria (Lower Austria;, Law of January 1923 for the encouragement 
of Agriculture. — A smn will be allocated in the annual budget of the country 
for the encouragement of Agriculture. The funds obtained will be devoted 
more especially to: i) Agricultural and Forestr}^ Instruction; 2) Suppple- 
mentary Agricultural and Forestry Instruction; Fxpeiimenttil and Research 
Institutes; Experiment farms; Institutes giving advice on farm management; 
Official institutes for giving information about agricultural machines ; 3) Agri- 


(i) In these notices the French alphabetical order is followed. (Ed.) 
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cultural and forestry co-operation; 4) Cultivation and protection of plants; 
5) Encouraging the stock-breeding industry, including the 1 earing of small 
live-stock; encouraging the dairy industry, the cultivation of meadows and 
pastures; 6) Promoting the cultivation of fruit-trees; vines and kitchen-gar¬ 
dens ; 7) Encouraging sericulture; 8) Combating infectious, or dangerous, 
stock-diseases; 9) Improving land fot agriculture. {Landesqesetzhlatt fur das 
Land Niederdsterreich, No. 8, March 28, 1923). 

Laws Dealing with Seed Control : Upper Austria, law of February 23, 1921 
(Landesgesetz- und Verordnungshlatt fUr Oberoslerreioh, Part i, January 10, 

1922) and Decree No. 05, May 11, 1922 (Ibidem Part 20, May 26, 1922). 

Carinthia, Daw of December 22, 1921 (Landesgegetzhlatt fur Karnten, 

Part 9, February 28, 1922) 

Laws Relating to the Improvement of Woodlands and Grazing 4 and : Upper 
Austria : Daw No. 44, May 24, 1921, and Order No 146, November 22, 1921, 
dealing with the abrogation of the regulations contained in the Imperial Let¬ 
ters Patent undei date of July 5, 1853, and promulgating regulations for 
the rights of wood-cutting and of grazing imd Verordnungsblatt fur 

Oberdsterreich, No 13, March 9, 1922, No. 32, August 5, 1922. — Law No. 14, 
October 5, 1921 relating to pasture improvement [Ibidem, No. b, January 31, 
1022). — Order No 105, Ju y 29, 1922 relating to the protection of pastures 
and the encouragement of agriculture (Ibidem, No. 32, August 5, 1922). 

Lower Austria — Order No. 129, September 25, 1923, dealing with the 
encouragement of agricultUiC and the cultivation of pastures (Landesgesetz- 
blatt fur das Land Niedeiosterreich, No. 25, November 2\, IQ23). 

Carinthia : Law No 28, March 24, 1923 relating to the protection of moun¬ 
tains and alpine cultivation. (Landesgeselzblatt fUr Kurnten, No. 11, July ii, 

1923) 

Salzburg : Order No 88, July 5, 1923, dealing with the protection of moun¬ 
tains and alpine cultivation (Landesgeselzblatt fur das Land Salzburg, No. 25, 
July 13, 1923). 

Styna : Order No 237, April 8, 1921 relating to the abrogation of the re¬ 
gulations contained in the Imperial Letters Patent imder date of July 5, 1853. 
and issuing new regulations concerning the rights of wood-cutting and grazing. 
(Landesgeselzblatt fur das Land Steiermark, No. 60, September 30, 1922), — 
Order No. 37, February 22, i<)23, deiiling with the protection of mountains 
and alpine cultivation (Ibidem, No 9, March 10, 1923). 

Tyrol : Law No 7, January 26, 1923 relating to the protection of moun¬ 
tains and alpine cultivation (Landesgesetz- und Verordnungshlatt fur Tirol, 
No. 4, March 4, 1923). 

Laws for the Protection of the Alpine Flora : 

Salzburg : Law No. 64, March zb, 1923 and No. 216 November 10, 1922, 
and No 65, May 13, 19-23 relating to the protection of the Alpine flora. 
(Landesgeselzblatt fur das Land Salzburg, No. 47, November 24, 1922 ; No. 19, 
May 24, 1923). 

Styna : Law No. 86, May 8, 1923 relating to the protection of the Alpine 
Flora {Landesgeselzblatt fur das Land Steiermark, No. 21, July 27, 1923). 

Laws for the Encouragement of Stock-Breeding. — Styna : Law No. 247, 
March 14, 1922 (Ibidem, No. 61, October 14, 1922). — Tyrol : Law No. 58, 
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March 8, 1921, and Order of April ig, 1922, respecting the breeding of breed¬ 
ing stock. (LandesgeseU- und Verordnungsblatt fUr Tyrol, No. 25, May 17, 
1922). 

223. Belgium. — Royal Order, October 4, 1923, Making compulsory for 
sugar manufacturers, the physical purification of waste waters turned into 
water courses. (Momteur beige. No 279, October 6, 1923). 

224. Brazil: Decree No 16131 (August 28, 1923) approving the putting 
into force of law No 4540 of February 6, 1922 (See Institut International de 
legislation agricole an. XII, 1922, p, 210) and authorising the Government, 
by means of the Ministry of Agriculture, Industry and Commerce, to encourage 
the cultivation and the industry of manioca. {Dmno official, No. 199, August 
28, 1923). 

Decree No 16 154 of September 15, 1923. fixing tlie concessions and grants 
to be made for the development of sericulture To the first three legally 
constituted firms in the country having a capital of not less than 1500 conlos 
of rets whicli shall engage in sericulture shall be granted * a) exemption from 
Customs Dues on aU imported sericultural material; b) a grant of to mtlreis 
per oimce of selected silk-worm “ seed for breeding purposes, c) a grant of 
100 mUreis per thousand mulberry trees distributed ; d) a premium of ^mtlreis 
per kg oi rei'led silk produced (Art i) In order to be eligible for these grants 
etc , it is nece.ssary to produce at lefust 1000 02 of selected silkworm seed 
annual!}’; distribute mulberry trees, carry out propaganda for the adoption of 
systematic methods of silkwomi-rearing; study the epizootic diseases of the 
sUkwonn 

225. Canada (Ontario) - An Act to amend the Reforestation Act, 1921, 
27 March 1923, (Statutes of Ontario, ch 10, p 33, 1923) — Daw relative 
to the date of application of regulations concerning testing, inspection and 
sale of seeds (Canada Gazette, No 15, 13 October, 1923). - An Act to 
amend the Agricultural Development Act 8 May 1923 (Statutes of the Province 
of Ontario, ch 15, p 4^ ^923). - An Act to encourage the Consolidation 
of Cheese Factories, 8 May 1923. (Ibidem, ch lO, p. 43, 1923). — An Act 
respecting Inquiries as to the Grain Trade in Ontario, 8 May 1923 (Ibidem, 
ch 17. p 45. u,23) 

226. Costa Rica: Decree No. 21 (October 27,192 3) prohibiting the importa¬ 
tion of Coffee seeds, plants or portions of plants of whate\ei origin (La 
Gaceta, October 28, 1923). 

227 Denmark: Decree No 242, (April 14, 3923) giving infomialion respec¬ 
ting the treatment of infectious anaemia in horses, No 245 (April 14, 1923) 
information regarding thrush in horses (Lovtidendev, No 29, June 12, 1923) 

E^ypt: Regulations relating to plants and seeds, etc, — The importation 
is prohibited of cotton plants, seeds of cotton, cotton ginned or miginned, 
vine leaves (whether as merchandise or packing), living insects, their (*ggs lar¬ 
vae and pupae, and bacteria or fungi harmful to plants The iuijiortation of 
date-palm trees, banana plants (l^lusaceae), sugai-cane, olive trees (and anv 
other plant the Ministry of Agriculture decrees), green olives, silkworm eggs, 
and honey bees, is prohibited except under authorisation of the Miiiistry of 
Agriculture. This applies to the importation in transit of cotton, ginned or 
unginned, and seeds of cotton. The Ministry of Agriculture can prohibit 

16 — Agr. tngl. 



24 ^ cxjiuwBOT Konces 

the importation of any fruit, vegetable, or seed that might prove a danger 
to agriculture and that would be difCLcult to fumigate. Packages imported 
contrary to regulations must be re-exported within a specified time, otherwise 
they are liable to be destroyed without any compensation. 

If on inspection potatoes are found to be infected with Black Scab or 
Wart Disease (Synchyirium endohiottcum) they will be destroyed immediately 
without compensation. 

All living plants (except those conforming to the arretd of November 24, 
IQ19) are disinfected at the consignee’s expense. Plants arriving by post 
are alone fumigated on arrival at the expense of the Ministry of Agriculture. 

Fruits infected with certain diseases, or consigmnents from countries de- 
cllared infected with those diseases, are disinfected 

Mangoes, nuts and cucurbitaceous iruits of Asiatic origin are allowed 
to enter Egypt only when accompanied by a certificate from the 
Entomological Service of the exporting country", that no species of Dacus 
or Cryptorhynchus capable of attacking these fruits or their seeds occurs in the 
country of orip^ or the country of exportation. But wateniieloiLS from 
Palestine are allowed if after careful examination by the delegate of the Ministry 
of Agriculture they are fomid to be free from plant disease 

The importation is prohibited of all plants in pots or in soil originating 
from the Riviera and all other localities infected by the Argentine Ant (In- 
domyfmex huniilis Mayr. var arrogans Santsclii). 

With regard to plants being exported there are no regulations l)ut on 
the request of tlie exporter plants are fumigated and certificates ceitihing tliis 
are given No certificates are given guaranteeing freedom from all diseases 
of exported plants. 

Oyder (September 16, 1923) rendering compulsory the fumigation of all 
trees in gardens situated in localities declared to be undi‘r treatment for the 
destruction of the scale-insect, Aspidiotus adonidium (Journal officiel, No. 93, 
(September 20, 1923). 

Order (St^ptember lO, 19^3) fixing the date in 1923 before wliich ope¬ 
rations for the destruction of lepidoptera attacking cotton-bolls and cotton 
seed must be carried out. (Ibidem, No. 93) 

229. Spain ; (Enquiry regarding the production, sale and prices of the different 
fertilisers used by agriculturists Royal Decree of October 29, 1923 re<juiring 
the agronomic Staff of the General Direction of Agriculture and Forests 
to make enquiries respecting chemical fertili.ser.s (Gacetade No. 303, 

October 30, 19^3) — Royal Order of November 5, 1923 issuing regulations 
for the carrying out of the part of the said enejuiry entrusted to the agronomic 
Staff temporarily engaged for this work (Ibidem, No. 310, November 6, 1923). 

Regulations in favour of Cotton Cultivation : 

1) Royal Decree (Jime i, 1923) a Commission has been appointed to 
draft the scheme for the execution of the alx)ve decree. 

The Government will lay before the Cortes a bill showing the sums at dis¬ 
posals for the encouragement of cotton-growing within the national territory. 
(Tbidem'^o, 153, June 2, 1923)- 

2) Royal Decree (October ii, 1923) assigning an annual sum of 2 mil¬ 
lion pesetas for a term of 5 years to be expended in carrying into effect the 
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provisions of the Royal Decree (June i, 1923) respecting cotton cultivation 
in Spain. (Ibidem, No. 285, October 12, 1923). 

3) Royal Order (November 10, 1923) approving of the execution of 
the Royal Decrees (of June i and November ii, 1923) for the encouragement 
of cotton-cultivation in Spain. (Ibidem No. 317, November 13, 1923). 

4) Royal Order (December 14, 1923) to the effect that agriculturists 
desirous of devoting their land and time to the cultivation of cotton shall 
receive State aid on application to the ** Comisaria Algodonera del Ii)stado*^' 
or to its general or local delegates. (Ibidem, No. 349, December 15, 1923), 

Locust Control: 1) Royal Order (September 27, 1923), making it compul¬ 
sory to bring to the notice of Civil Governors of provinces invaded by locusts 
the regulations of the Order under date of Jime 19, 1923. (Ibidem, 271, 
September 28, 1923). 

2) Royal Order (October 22, 1923) setting forth the regulations for com¬ 
pleting the cleaning of land where locusts eggs exist (Ibidem, No. 297, October 

24. 1923) 

3) Royal Order (November ib, 1923) reminding the Civil Go\emors, 
and Provincial Councillors of tlie “ fomento and the Cliief engineers of the 
Agronomic Sections of the provinces invaded b}’^ locusts of their duly to scrupul¬ 
ously carry out the provisions of the Boyal Decree of October 22, 1923 regarding 
the sciirification of the land and other similar operations. (Ibidem, Novem¬ 
ber 20, 1923) 

Control of the OUve-T'iecs Pests : Circular of November tq, 1923, commu¬ 
nicating the Royal Order of the “ Miiiisterio del Fomento which contains the 
regulations for the control of two species of insect attacking the ohve-tree 
Phloeohibu^ scanibaeoides and Phloeothfips oleae. (Ibidem, No 324, No\ember 20, 

1923). 

230 United States. - Ignited States Act respecting Grain Futures. In 
this Review for July-September. 1923, p. 790, it is stated that thivS Act " forbids 
operations in grain futures whereas the Act does not prohibit nor limit 
speculation, but gives the Secretary of Agriculture supervision over the specu¬ 
lative markets. St'ction 4 reads — that it shall be unlawful for any person 
to transmit through the mails etc . . except, h) where such contract is made 
by or tluough a member of a board of trade (grain exchange) which has been 
dcwSignated by the Siicretary of Agriculture as a “ contract market and if 
such contract is in writing, vShowing date, parties to contract, addresses, property 
covered, price and teniis of delivery. Such record shall at all times be open 
to the inspection of any representative of the U. S. Dept of Agriculture, or 
the U. S. Dept, of Justice. 

Importation of Live Stock into the United States of America The Gov¬ 
ernment of the United States has withdrawn its prohibition to the im¬ 
portation of cattle, goats (including Angora goats), sheep, other ruminants 
and swine from the Union of South Africa, subject to compliance with the re¬ 
gulations governing the importation, under permit, of domestic live stock and 
other animals into the United States. (Journal of the Department of Agricul¬ 
ture, Union of South Africa, Vol. VIII, No i, Pretoria, 1924). 

Arizona ; Daw regulating camp fires and wilful destruction by fire. 
{House Bill, No. 164, chap. 53, March 10, 1923). 
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Arizona : Law regulating State control of tuberculosis, anthrax and other 
diseases dangerous to human health and life among daily cows. (House Bill^ 
No. 24, chap. 69, March 12, 1923). 

Arizona : Act for the protection of farming lands and farming commun* 
ities providing for the elimination of obnoxious weeds, and the organisation 
of " antitioxious weed districts ’* etc. {Senate Bill, No. 80, chap. 20, March i, 
1923). 

California : The fruit and vegetable standardisation Act. (Amended Statutes 
chaip 315, 1923) 

Maine ; Law relating to the packing and grading of apples. [Public Laws 
of the State of Maine, passed by the 815/ Legislature, chap 94, 1923). 

Maine . Law relating to the protection of deer and fur bearing animals 
(Public Laws, passed by 8 isi Legislature chap 212 and 214, 1923). 

Maine : Law for control and suppression of the European Com Borer 
(Ibidem chap, 134, 1923) 

Michigan : Law to promote agricultural interests of the State and to create 
a State department of agriculture ; to define the powers and duties thereof, etc 
(House enrolled Act, No 33, State of Michigan, 52nd Legislature, Session of 
19 ^ 3 )- 

Michigan: Law to provide for inspection of commercial fertilisers and 
to regulate the sale thereof etc (House Enrolled Act No T47, 1923) 

Michigan : Regulation of selling, ofiering or expOvSing for sale of agri¬ 
cultural seeds (Senate enrolled Ait, No T49, 52nd Legislation Regular Ses¬ 
sion, 1923) 

Michigan : Law to provide for standard grades for grapes, foi inspection, 
etc. (House Enrolled Act, No 32, 1923) 

Michigan : Law' to provide for prevention and suppression of diseases of 
livestock, contagious, infectious and communicable and to jirovide for the 
creation of a Department of Animal Industry (House Enrolled Act, No 51, 
1923. 

Michigan : Law for suppression of contagious diseases among bees (House 
Enrolled Act, No. 136, 1923) 

Michigan : Law to control the sale of milk, cream, skim milk, butter¬ 
milk, condensed or evaporated milk, and imy fluid derivatives etc (House 
Enrolled Act, No. 12, 1923) , Cheese regulations (Senate Em oiled Act No 14, 
52nd Legislature, 1923). 

Michigan : Law to prevent the importation from other States and the 
spread within this State of dangerous insects and contagious diseases affecting 
cultivated plant and fmits (House Enrolment Act, No 150, 1923). 

Vermont : Laws relating to expenditure of moneys appropriated for the 
agricultural extension service (Public Acts of the General Assembly, 1923, 
No 71). 

Vermont: Law to regulate the sale of commercial feeding stuffs. (Ibidem 
No III) 

Vermont : Laws relating to control of plant pests (Ibidem, No. 9)- 

Wisconsin : Law relating to the Department of Agriculture, barberry 
eradication, etc. (Laws of 1923), chap. 417) 
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Wisconsin : Law to amend the Statutes relating to the eradication of 
tuberculosis among cattle. {Ibidem chap. 442). 

231. France : Increase in Agricultural Production Agricultural Experiment 
and Instruction : i) Decree (Nov. 5, 1923), preceded by a report addressed to the 
President of the Republic, organising scientific enquiries with a view to in¬ 
creased agricultural production. {Journal officiel. No. 301, November 6, 1923). 
— 2) Decree November 10, 1923, appointing a Commission to consider improve¬ 
ments connected with forests and pastures, and increased facilities ioi tour¬ 
ists. To this Decree is appended an Order nominating the members of the 
said Commission. {Ibidem, No, 312, November 18, 1923). — 3) Order (Sep¬ 
tember 24, 1923) dealing with the working of the “ l^cole sup<irieure du g^nie 
rural {Ibidem, No. 314, November 20, 1923). — Order (October 25, 1923) 
regulating the organisation and working of winter and temporary agriculturcJ 
schools. (Ibidem, No. 298, November 2-3, 1923). — 5) Decree (October 25, 
T923) dealing with the organisation of phylogenetic researches (Ibidem, No. 293, 
October 28, 1923). — 6) Decree (December 17, 1923) organising the work of 
agricultural cinematography. (Ibidem No. 342, December 18, 1923). 

Seeds • 1) Decree (December 5, i<)22) instituting a register of selected 
plants and appointing a Committee for seed-testing. (Bulletin de VOffice des 
Renseigncments agriroles, No. i, October 15, 1923) — 2) Decree (January 12, 
1923) nominating the members of the seed control Conunittee. (Ibidem, October 

Sugar Beds, Decree (November 29, 1923) appointing a Higher Commis¬ 
sion mid District CominissioiivS to study (questions relating to the increase 
of sugar-?)eet production. (Journal offictcl, Noi^ember 30, 1923). 

Stock-Breeding Industry \ i) Decree (January 27, 1923) dealing with the 
passing and licensing of privately owned stallions. {Bulletin de VOffice des Ren- 
seignemenis agricoles No. i, October 15, 1923. — Decree (July 13, 1923) appoint¬ 
ing a Higher Committee of Herdbooks etc. of French country live-stock. 
(Journal Officiel, No 200, July 29, 1923). 

Machine Cultivation, Distribution of Electric Power in Country Districts : 
Decree (Febmary 7, 1923) defining the powers of the " Comity central de cul¬ 
ture m<§caiiique " appointed by the law of ISl^y 10, 1921 (See : Inst it ut Inter- 
national d'Agriculture, Annuairc International de Le'gislaiwn agricolc, Year XI, 
1921, p. 623). (Bulletin de VOffice des Rensiegnements agricoles No. i, October 
15, 1923). — 2) Decree (December 13, 1923) containing the provisions of the 
Public Administration for the application of the law of August 2, 1923 facil¬ 
itating, by means of State loans, the distribution of electric powei in country 
districts. (Journal officiel. No. 339. December 15, 1923). — 3) Decree (De¬ 
cember 13, 1923) appointing a Commission to study the general scheme of the 
distribution of electric power in France. {Ibidem, December 19, 1923). 

Agricultural Co-operation: Law (July 12, 1923) facilitating the forma¬ 
tion of the co-operative societies and the agricultural societies of collective 
interest considered in Art. 22 of the low of August 5, 1920 (See: Instiiut In¬ 
ternational d'Agriculture, Annuaire International de Legislation agricole. Year X, 
1920, pp. 552 et seg.) which gives the statutes of these societies {Journal offi¬ 
ciel No. 189, July 14, 1923). 

16* — Agf, ing. 
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232. Great Britain. Law of the Minister of Agriculture and Fisheries^ 
dealing with the RestncHon on Importaiton of Daffodil and Narcissus Bulbs, 
The landing in the Scilly Islands of any Daffodil or Narcissus bulbs is prohibit¬ 
ed unless each package or consignment thereof has attached thereto or is ac¬ 
companied by:— 

(a) In the case of bulbs grown in England, Wales, Scotland, Northern 
Ireland, the Irish Free State, or the Channel Islands, a certificate issued by 
a duly authorised official of the relative Department of Agriculture that he 
has examined the bulbs and found them to be clean «and free from disease, 

(b) In tlie case of bulbs grown in any other country, the copy certificate 
prescribed in the Destructive Insects and Pests Order of 1922 or 

(r) A declaration that the bulbs have been immersed for a period of tliree 
hours in water retained at a temperature of looo F. This declaration shall be 
signed by or on behalf of the approved person who has carried out the treat¬ 
ment and shall be made not more than three months prior to the date of ship¬ 
ment 

23-5 Greece. Development of Apiculture Royal Decree (Jmie 28, 1923) 
prolonging the period of the application of extraordinary measures for the de-^ 
velopment of agriculture (Journal du Gouvernement du Royaume de Grtce, 
July 2, 19^3) 

Olive-trees : i) Royal Decree (December 19, 1922) proliibiting, tliroughout 
all the Kingdom, the destructive cutting of olive-trees (Ibidem, December 21, 
1922). — 2) Decree (Novenibei 0, 192^) dealing with the “ Olive Bank and 
tlie organisation of the Phytopathological Service {Ibidem, Noveml>er 6,1923) 
— 3) Decree (December 3, 1923) respecting the coming into force of law 
No 2895 on the institution of the “Olive Bank “ (Ibidem, December 14, 
19 ^ 3 )- 

Raisins Decree (Jtme 29, 1923) regarding the drying of grapes in Crete 
(Ibidem, July 5, 1923). 

Phytopathological Service Decree (May 26, 1923) dealing with the organi¬ 
sation of tlie Central Phytopathological Service (Ibidem, May 30, 192^) 

234. Honduras. Free Exportation of Coffee — The fiee exportation of 
coffee without Gov^ermnent or municipal tax has been c'xtended for another five 
years from May i, 1923. (Bulletin of the Pan American Union, 508, Novem¬ 
ber, Washington D. C , 1923) 

235. Indo-Ghina. — Order (August 23, 1923) respecting the protection of 
the sugar-cane against “ Fiji Disease “ (Journal officitl de Vlndochine fran^aise, 
No 69, August 29, 1923). 

Cambodia — Order of April 12, 1923* for the formation of an Economic 
Museum on the premises of the Agricultural and Commercial Services of Cam¬ 
bodia Bulletin administratif du Cambodge, No 4, April 1923). 

236. Italy. — Encouragement of Sylviculture and Keeping of Stock. Royal 
Decree (No 2282, October 7, 1923) amending the provisions in force for the 
encouragement of sylviculture and keeping of stock. (Gazzetta ufficiale del 
Regno d*Italia, No. 261, October 7, 1923) 

Prize for the Encouragement of the Citrus Industry Under the Royal Decree 
of December 1923, No. 2742, a prize has been instituted for the best studies, 
researches or inventions connected with the citrus industry, or its by-products. 
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or tlie diseases of citrus trees and the means of controlling them. {Ibidem, 
January, i and 2, 19^4). 

Protection against Plant Diseases : i) Amongst the various Advisory and 
Administrative Bodies instituted at the Ministry of National l^conomy under 
the Royal Decree of December 2, 1923, No. 2700, is included the Committeee 
for Protection Against Plant Diseases (Ibidem, 303, December 27, 1923).— 
2) A Royal Decree (December 30, 1923), has published the regulations for the 
institution, at tlie Italian Ministry of National PJconomy), (Etonnmia nazionale 
of the Advisory Committee for Protection Against Plant Diseases (Ibidem, 
No. 25, Jmiuary 30, 1924). — 3) It having been proved that bananas coming 
from the Canary Isles are frecjuently infected by the scale-insect. Pseudococ¬ 
cus comstocki, Kuw. which attacks not only bananas, but many other, plants, 
vSuch as the mulberry, apple, and pear, the Ministry of National l^onomy, 
General Direction of Agriculture, has decreed by means of circular No. 402. 
January 31, 1924, that the precautions prescribed in the finst clause of Art. 17 
of the regulation for carrying into effect the law of Jmie 26, 1913, No. 888, 
approved by the Decree law of March 12, 1916, No. 723 shall be taken in the 
case of all bananas of whatever origin. Therefore, the Phytopathological 
delegates appointed to serve in the Vigilance Service at the ports and frontier 
Stalicms must on the written request of those interested give a written pennit 
for the iiiqK)rtation of l)aiianas from countries regarded as free from Pseudo¬ 
coccus la tlie cavSe of b<inaiias from coimtries believed to be infected, it is 
necessary, before granting the importation pennit, to obtain from the interested 
parties a declaration to the effect that the said parties midertfike at their risk 
and peril, to subject the banaiuis on their arrival at the ports, or stations, to 
a process of disinfection to be carried out before the phytopathological delegate 
in the manner prescribed by the Royal Regional Observ^atory of Phytopatho¬ 
logy of the district in wliich the port, or frontier, station is situated. This 
disinfection will be omitted in the cUvSe of consignments of baiuuias accompa¬ 
nied by a certificate given by the phytopathological authorities of the country 
of origin and declariug the bammas to Ixj free from Pseudococcus comstocki, 
juid wdiich have been recognised as immune by the phytopatliological delegate 
appointwl to examine them. 

The Royal Customs Official at the frontiers shall admit, before phyto- 
logical inspection, only such consignments of bananas as are provided with 
the afore-mentioned permit 

The foreign countries in wliich the presence of the banana scale-insect 
has so far been ascertained are as follows : China, Japan, ITnited States of North 
America and tlie Canary Isles. — 4) Ministerial Decree (October 2, 1923) 
completing the provisions already in force and containing new measures for the 
prevention and treatment of the Ink Disease of the chestnut tree (Gazzetta 
Ufficiale del Regno d^Italia, No. 240, October 12, 1923). — 5) Royal Decree 
No. 2465 (October 15, 1923) aulhorivSing the execution in Italy and her two 
colonies of the measures approved by the Convention for the organisation of 
locust control signed m Rome, October 31, 1920. (Ibidem, No. 281, Novem¬ 
ber 30, 1923). 

237. Luxembourg (Grand Duchy of). — Order (November 17,1923) respect¬ 
ing the supervision of nursery gardens of all kinds, as well as of gardens and 
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greenhouses, and dealing with certificates for the above hi accordance with the 
Berne Phylloxera Convention. {Memorial du Grand-DucM de Luxembourg, 
No. 58, November 17, 1923). 

238. Morocco. — “ Dahir **. (August 29, 1023) rendering compulsory the 
adoption of the metric-decimal system in the French zone of the SherifiSan 
Fnipire. (Bulletin afficiel, No. 5G8, September ii, 1923). — Dahir'' (June 
14, 1923) ratifying the convention of Rome relating to Locust Control. (Ibi^ 
dem. No. 381, December ir, 1923). 

23Q. Mauritius. (Isle of). — Order No. 29 (November 10, 1923) appointing 
a Forestry Commission. (The Government Gazelle, Mauritius, No, 90, Novem¬ 
ber 10, T923). 

240. Mexico. — Decree (February 12, 1923) approving the Convention 
between Mexico and other nations for locusts control (Duirio ofuial, No. 49). 

241. Paraguay, — Decree 16 275 giving the agricultural defence provi¬ 
sions to be adopted for the protection of cotton iDwrio o/icudl, No 848, 
July 19, 1923). 

242 Holland. — Decree (August 15, 1923) respecting State Aid for the en¬ 
couragement of horse-breeding. {Staalsblad van het Komnhijk der Nedcrlnnden, 
No. 409, X923) 

Decree (August 27, 1923) regulating the importation and transit of flower- 
])ulbs and tubers with a view to preventhig the* spread of the animal and veg¬ 
etable ptirasites of cultivated plants. From June i to the end of October, 
no flow'er bulbs, or tubers, may be imported, unless they liave been examined 
and pronouiu'ed healthy by the phytopathological authorities If di.sease<i, 
the said bulbs and tubers must be divsinfected, or d(‘vStroyed, or else returned 
to the sender. Packets sent by parcel-post are exempted from inspection. 
Bulbs and tubers passing through the country are exempt from inspection pro¬ 
vided they are properly packed and are re-exported without being opened, or 
removed from the van, and are officially sealed. {Ibidem, No. 4i(>, November 

1923). 

243. Peru. — Decree No. lO 245 (Jmie 20, 1923) containing the provisions 
of law No. 1O9. (Diarin ofiaal, No. 840). Law No. 4OO3 (May 5, 1923) dealing 
witli the water supply of houses. (El Peruano No 115). 

244 Portugal. — Decree No. 9247 (November 15, 1923) requiring tliat all 
phytopathological work, whether laboratf)ry research, or the cariydng out of 
prophylactic measures against plant diseases, and the supervision of such work 
shall be entrusted to the Phytopathological Laboratory of Almeida. The 
Decree also contains provisions for the execution of this work. (Didrio do 
Governo, Series 1, No. 243, November 15, 1923). 

245. Rumania. — Law (September 30, 1923) relating to the organisation 
of forestry instruction. (Moniiorul Oficial, No. 139, vSeptember 23, 1923). 

246. Kingdom of Serbians, Croats and Slovians. - Regulation (July 
13# 1923) respecting seed production importation and trade, and dealing also 
with the prevention, treatment and diagnosis of the contagious diseases of 
country live-stock. (Sluzbene Novtne, No. 164, July 21, 1923). 

Regulation (November 3, 1923) regarding the institution of Stock-Breeding 
Stations. (Ibidem, No. 272, November 26, 1923), 
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Regulation (November 16, 1923) respecting the application of the law 
dealing with State Stud Stations (Ibidem, No. 273, November 27, 1923). 

247. Salvador. — Decree (May i, 19^3) adopting a new system of mar¬ 
king adult cattle. (Diana Oficial No. 101). 

248. Sweden y — Royal Order (Novemlier 12, 1923) containing regulations 
for the approval of Stale stallions. (Svensk Fdrjatliiivgssa mling, Nos. 399-409, 
November 28, 1923). 

249. Tunisia (Regency of). — Decree (July 5, 1923) regulating the measu¬ 
res to be adopted for the prevention and control of forest fires. (Journal ofji- 
del tumsien. No. 78, September 29, 1923). 

Order (June 26, 1923) regulating the method of vSale and the conditions 
of use of poisonous substances cmploj^ed for tlic destmetion of parasites in¬ 
jurious to Agriculture. (Ibidem, No 84, October 20, 1923). 

Decrees (St‘ptember 1 and September 15, i<>23) appioving the agreement 
signed between the countries of Kortli-lCquatorial Africa with a view to locust 
control (Ibidem, No 91 November 14, 1923). 

250. Uruguay. -- Decrees ^September 7, 1923, and St'ptember 25, 1923) 
requiring the Oihee of Agricullural b^'onom}" and Statistics to draw up «ui agro- 
economic and an industiial census for the country for 1923 [Diano official, 
No 5224, September to, 1923, No 5237 Sc*ptember 27, 1923) 

Decree (December ti, 1923) dividing the territory of the Republic into 
three zones in order to facilitate tick control (Ibidem, No 530.1, DecembcT 
j8, 1923). 

Agriculture tn Different Countries, 

251 Belgium. Thi Pra^oU Situation of AgruuUure — The author of this 
pamphlet M J v.\N divk Varkn (Profes?>oi of Runil Kconomy, I/nivain Uni¬ 
versity, Head of the ^Ministry of AgricuUuie, Belgium), has cousidered agii- 
ciiltun ill Belgium in its many aspects under the following headings: - 
Distribution of population, territorial divisions, eiiinm ration and (.xteiil of 
crops, agricultural population, farm labour, wages, land tenure, selling price 
of land, rental value, import dues, crop distribution, changes during the 
past 50 years in the extent of tlu chief crops, horticulture, live-stock, unculti¬ 
vated land, capital invested in agriculture, agricultural products insufficient 
for national requirements, cxjxirts of farm produce. (La i^ituation actuelle 
de VAgricuHiirt beige, pp 23 Jyouvain, 1923). 

252. Brazil. Industry of Dairy Products — According to the report of 
Signor P. dk Moraks, the dairy products industry is much developed in 
Brazil, esiiecially in the State of Minas Cieraes where cheese has been manu¬ 
factured since Colonial times, and butter-making dates from 1880. In 1918, 
tills State possessed 733 butter-factories, 442 cheese factories and 2 factories 
for casein, lately tlu* number of all these factories has increased, wliile 3 fac¬ 
tories of condensed milk and one of milk-sugar have been started, and a 
lactic acid fac'tory is about to be opened. In 1921, the State of Minas expr^rted 
16280 tons of milk, 4000 tons of butter and 75O0 tons of cheese ; the total 
value of these exports was over 148 million iiiilreis, viz. 10 % of the value 
of the entire exports of the State. 
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There are 582 000 head of cattle in the State of Rio de Janeiro, most of 
which are cows; the latter produce 900 tons of milk, 35 tons butter, 64 tons 
of cheese and ricotta and 11 tons of cream. The consumption however 
exceeds the production. In 1921, 263 tons of condensed milk, 1.3 ton butter 
and 67 tons of cheese were imported into Brazil. (A Lacticultura no Brazil, 
A Lavoura, Year XXVII, No. 9, pp. 703-705; Rio de Janeiro, 1923). 

253. West-Indies. Report of Director of Agriculture of Trinidad for Year 
1922. — The annual report for Trinidad and Tobago, wliich is just to 
hand, states that the production of sugar during 1922 was 59 948 tons, the 
largest since 1917. The raising of seedling cane has been continued, and of 
the large number inve.stigated six were selected for trial on estates and a number 
of new varieties were tested. Mosaic divsease has been kept imder control by 
vSystematic weekly inspections, as a result of which the fields are almost clear 
of the disease ; the disease-free areas have increased during the year from 36 
to 64 % of the whole. (Louisiana Planter and Sugar Manufacturer, Vol. LXXI, 
No. 15, October, 1923). 

254. Barbadoes and Antigua. Sugar-cane Cultivation. — The Barbados 
Agricultural Society luive requested the Governor to appoint a Coniinissiou to 
enquire into the working of the local Department of Agriculture with a view 
to its better e(piipmeut. The rCvSolution authorising the request was moved 
by the Director of the Dcqxirtment of Agiiculturt', who stat<‘d that during tlie 
eight years 1913-15 and 1920-22, growers of cane in Ikirbados had benefited ])y 
the work of the Department to the extent of $ Jo 000 ooo and factory owners 
to a vSimilar amount, as a result of growmg better sugar-cane seedlings. 

It is reported that all the varieties of Coimbatore erme seedlings .sent to 
Antigua have germinated well and although the canes were only planted at 
the end of April or early May, they are ahead of many local plants six months 
older. [The Agricultural Journal of India, Vol. XIX, Part I, pp. 88-90. Cal¬ 
cutta, 1924). 

255. Italy. Production of Sugar. — The sugar consumption in Italy has 
risen from 6 lb. per head per annum in 1900 to 17.2 Ib. in recent years. In 
1913 the acreage under .sugar beet was 164000 acre^; in 1923 it was 223 200 
acres. The industry now represents .joo million lire, tmd is carried on in 40 
sugar mills and 12 refineries. The mills can deal with 000 metric tons of 
beet per day, and the daily output of sugar is estimated at over 200 metric 
tons; it is expected that the output from the 1923 crop will exceed 300000 
metric tons, thus exceeding that of 1913, the former record output of 296946 
metric tons. The excise duty on sugar in Italy is 300 lire per quintal, and the 
customs duty, 21.60 gold lire per quintal. {The Internalional Sugar Journal, 
Vol. XXIV, No. 301. January 1924). 

256. Mauritius. Sugar production during — The Autmual 

Report of the Mauritius Department of Agriculture states that the production 
of sugar for the 1922-1923 crop was about 60 % below normal. The number of 
factories at work was 52, a reduction of 2. The area under cultivation is given 
as 170 000 acres, a reduction of 5000 acres from the previous year. The labour 
diJ^ulties and fall in price of sugar account for the decrease. 

The irrigation experiment station was completed last year and investiga¬ 
tions are now being carried out as to the requirements of sugar-cane. 
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A large distillery has been completed during the year for the production of 
power alcohol. The sugar industry is interested in its success as great economy 
would be effected by the use of industrial alcohol as a motive power, especially 
for the use of tractors on cane lands. {The Louisiana Planter and Sugar 
Manufactur, Vol. I^XXIT, No. 3, New Orleans, 1924) 

257. Russia. Agricultural economic conditions in the Steppe region. — 
C. Tiktzk who lias lived for 8 years in south-east Russia (Steppe region), des¬ 
cribes the economic conditions prevailing in the area inhabited by the Cossaks. 
Base,Kurds and Tartars. The question of rural economy amongst the Volga 
tribe and Russian peasant is also discussed, witli a dosing chapter dealing 
with 1 he present situation imder lx)lschevic control (Die betriebswirfschaftlichc 
Verhaltnisse in den Steppengebieten Siidostrusslands. Landwirtschaftliche 
Jahrhucher Vol 58, No. 2, pp 251-302, Berlin, 1923). 

258. Tanganyika Territory. Report (*f the Director of Agrmdiiire for Year 
1922 — The I)epdrtmcnt of Agriculture has been largely occupied with instruct¬ 
ing the iiativ<‘ popuLition in more mcKleni methods of agriculture, and these 
activities have been greatest in comiection with cotton, except m the* Moshi and 
Anii>h*i distiicts, where the production of coffee, and to a lesser extent that of 
chillies, has bc^en the chief object of tli(‘ir work A great deal of cx]>eriinental 
w-ork hiis l>ecii done m connection with cotton culture ; at the c*xperimental 
stations native chiefs and people ha\e be^<‘n given demonstrations, and the out¬ 
side thstnets have bc*eii toured by Agricultural officers During the year 297 
tons of cotton seed wc'n* distributed, and it is expected that double that quantity 
will be lequircd for 192-5 The eotton weevil has so far been seen only in 
the districts of Kilosa and Mtkese, where it attacks the stem, branch bases and 
boll bases The cotton stein giuller (Ah ides hrei irostris, Boh), has not been 

cell The pink bolhvorni (Platyedra gos<*vptella, Saunders), considered as the 
chief pest, is paruvsitised by a cludcid and a braconid, at present unidentified 
There was a sharj) outl»reak ol Juanas tusuiana, BoLsd.and ( hloridea obsoleia, F , 
llirougliout llie central Jirctis in May-June, and also of the leaf-roller (Sylepia 
derogata, F). Stainers were* almost negligible 

Other crojis uiclude simsim, castor oil plant, maize, millet, beans and to¬ 
bacco 

25<> Union of South Africa. Report of the Department of Agriculture for 
Year ended June 30, 1923. — The December number of the Journal of the 
Department of Agriculture consists entirely of the Annual Report, full details 
being given as to agricultural education, veterinary lesearch, sheep and wool, 
entomology, plant pathology, dairying, tobacco, cotton, horticulture, \ itieullure, 
co-operative societies, the Government Guano Islands, poultry, etc (J he Jour¬ 
nal of the Department of Agnculture of the Union of South Africa, Vol Vll, No. 0, 
pp. 125, Pretoria, 1923). 

260. Flax Growing. — As a result of the decline of flax production 
in Russia and Ireland new sources oi supply «Tre being sought, and South 
Africa appears to be one of the most suitable for flax growing on a large scale 
The western part of Cape Province offers suitable conditions and Russian 
seed has been widely distributed amongst farme rs The experiment has been 
successful and the United States Trade Coimiiissioiier at JohannCvSburg considers 
that these flax experiments may result in the opening up of a new field for South 
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African agriculture. (Journal of the Royal Society of Arts, Vol, LXXII, No. 370, 
p. 34. Ivondon, 1923). 

Rural Hygiene. 

261. Bayer Remedy for Sleeping Sickness, — The new remedy for sleeping 
sickness, Bayer 205 was discovered about three years ago at the Bayer 
Chemical Works, near Cologne, and lias been tested recently in Central 
Africa; the results have proved that it is far more effective than anything 
previously tried. The new conipoimd contains only carbon, nitrogen and 
hydrogen and is a derivative of atoxyl 

In the case of cattle bitten by the tsetse-fly the results have not been so 
successful as with human l>eings, but the Bayer chemists are now attempting to 
modify “ Bayer 205 " in order that it may cure cattle as well a men. 

Dr Ki^Eink and Dr B'ischkR tested the remedy during iq2j in Northern 
Rhodesia and in 1922 crossed into the Belgian Congo, treating in all 180 native 
patients In the early stages of the disease striking improvtinents were shown 
after a few injections had been ni.idc , the trypanosomes disappe ared from the 
blood, and in most cases had not returned after sf'veral months, but it is too 
soon yet to give the percentage of patients that havc‘ been pt^rnianently 
cured 

The successful outcome of these experiments is of great importance over 
large areas of Central Africa, where the chief epidemics caused by trypaiuxsomes 
are sleeping sickness in men and nagana in cattle (The Times Weekly Edition, 
January 3, London, 1924) 

262. French Colonies. //o/ Springs in the Atlantic Colonies of France —The 
most important thermal Stations arc generally found in the colonies of volcanic 
origen. In Martinique, the hot springs are grouped together, in the ncirtheni 
part of the island, aromid Gar bet, some kilometres from Fort-de-PYance 

Guadaloupe possesses sulphur springs (baths of Matouba, Gabion, Garbet 
and St. Charles) and saline springs (Dol^ Station At La Bouillant, a salt 
spring rises on the sea-shore at a temperature of joqoC In Guiana, there are 
the alkaUrie and ferruginous vSprings of vSinnamary). The island of Cayenne 
has of a very vStrong iron spring at Baduel Very few of these springs are, 
however, regularly visited, for the equipment is insuificient in nearly every case 
(M. Lkbon, Sources thennales des Colonies fran9aises de TAtlantique. Avnales 
de Vlnstitut Colonial de Bordeaux, November 1923, p 311-312). 

263. Samoa* Control of Malaria, No 22 (August ii, 1923) of the Western 
Samoa Gazette contains regulations for preventing the breeding of mosquitoes. 

Experiment Stations and Agricultural Instruction, 

264. American Industry : Researches. IlASKEEh, S B. (Director of the 
Agricultural Exj)eriment Station, Ainlierst, Mass ) wShows that appropriation for 
agricultural research is not legislation in favour of a class. It is not a subsidy 
of agriculture. It is of more direct benefit to the consumer in the city than 
to the producer in the coimtry. Continued development of thOvSe industries 
which in effect remove people from the ranks of food producers to those'*of 
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food consumers depends on increased efficiency on the farm ; and this in turn 
depends on continuation and intensification of all kinds of agricultural research. 
(Journal of the American Society of Agronomy, Vol. 15, No. 12, pp. 473-481, 
Albany, N. Y., 1923). 

265. Brazil. The Sugar Cane Manurtal Exf^eriment carried out on the 
** Bsta9ao Geral Experimcnta9ao *' of CaiiipOvS (State of Rio Janeiro, Brazil) by 
the Director A. C. PRSTana have always given negative results wliatevcr fer¬ 
tiliser, or coni]>ination of fertilisers was employed. The liighcst unit crop of 
sugar-cane has invariably been obtained by the umnaniued plots The author 
is now making researches with a view to ascertaining whether this fact is 
due to a degeneration of the sugar-cane that makes it unable to profit from 
a larger supply of nutritive substances. [Minisierio de AgricnUura, Industna 
e Commercio. Ensaws de anibcigdo de canna de assucar. Campos, 1923). 

266 Canada. Riport of the Experimental Farms of the Domimoii, for Year 

ending Manh 31, 3923. — The Report of the Director of the Dominion Bxpe- 
liniental Farms states that the average yields in bushels per acre throughout 
Canada were for the years 1922 and 1921 respectively spring wheat, 17^4 
and 13 ; oats 33 ^4 ^5 >/4 , bailey 27 and 21 The \\tights per meas¬ 

ured biislu 1 were higluT than in the preceding year Brief notes are given on 
the work of the Central Farm and that of tlji‘ branch F'arms and Stations. 
Fuller informatum is given in the separate detailed reports 

267 Ecuador. - Under an Ordci dated Cletobei 23, u>23, an Experiment 
Station for tlu' >Study of Dive-Stock Diseases has been instituted. (Registro 
ofuuil, No <)!<', October 25, 1923) 

268. Spain. - - By Royal Decree of October 20, i<)23, the provisions relating 
to experiments in tobacco cultivation have been abrogated (Gaceia de Madrid, 
No. 2<)s, October 22, 1923 

26(3. United States. Recommended Standards for Field Plot Experiments 
m Soil Fertility. -- The Committee 011 Standardisation of Field Exj>eriments 
recommends the adoption of certain standards, with a view to the adoption by 
all workers, of the same methods of proc(‘dure in carrying out field exp(‘riiuents 

The recommendation.s are considered, for soil fertility exjieriments, under 
the following heads : Docution, unifonnity of soil, topography, drainage, size 
of plots, shajK’ of plots, marking of plots, frequency of check plants, treat¬ 
ment of check plints, untreated plot.s, repliaitiou of treatments, interspaces 
and borders, uniform stand of plants, cultural operations, determinatu'n of 
yields. 

Recommendations for field crop experiments are given under the head¬ 
ings : Seed, sod, plots, check plots, replication of plots, lemoval of outside 
rows, mechanical operations, yield determination, publication and interpre¬ 
tation of results (Journal of the American Society of Agronomy, Vol No. i, 
pp. i-x6, bibliography. Geneva, N. Y., 1924) 

270. A new Cotton-Boll Weevil Laboratory has been established at Flo 
fence, S. C., by the Bureau of Entomology of the United States Department of 
Agriculture and the South Carolina Agricultural Experiment Station, (Jour¬ 
nal of the American Society of Agronomy, Vol. 15, No. 10, J923). 

271. European Agricultural Ck>llege8. — Gonzales, B. M. gives an ac¬ 
count of the systems of education followed at agricultural colleges in Germany, 
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Belgium, France, Great Britain and Holland. The author made special in¬ 
quiries respecting the extent of practical and scientific work accomplished by 
students, and also as to the subesquent life work of graduates. (The PhUvp- 
pine Agficuliiirist, Vol. XII, No. 2, pp. 57-O2. I/js Banos, 1923), 

272. Finland. Experiment Stations. — Research in Finland Ls now bemg 
conducted mainly by eight institutions. The chief of these is the Central 
Agricultural Experiment Station, at Dickursby near Helsingfors, wliich is 
controlled by the Governiiient. The work is organised into the usual depart¬ 
ments, each being under the direction of a professor of the University of Helsing¬ 
fors. Special attention is given to the breeding of oats. The Bureau for 
Examination of Butter and Edible Fats is situated at Hanzo ; it exanihies 
butter for export and makes investigations on other food fats. The Economic 
Investigation Bureau at Helsingfors conducts inquiries based on data rccxived 
from several lumdrc‘d privately owned farms. The Geological Commission at 
Helsingfors carries out investigations on s(»ils and ])repares agro-geological maps 
The Swamp Cultivation Kx]reriment Station of Lett(*i]sue, 75 miles north of 
Helsingfors cairies out experiments on the c'ultivatioii. ditching and fc‘rtilising 
of swamps. 

Similar stations are situated at rim«ijoki and at Tohmaj.'irvi The Plant 
Breeding Station of Tammisto at Malm, near IleEingfors is owned by the 
Hankkija Co-opcTative Society. In addition to tht‘ above, various cattle- 
breeding .societies in Finland leceive vState aid {ScieniL, Vol Mil, No. 1508 
p. 415, lyancaster. Pa , U. S. A, 1023). 

273. Great Britain. The Work of the tntdhi^imi DepartmoU of the 
Ministry of Agriculture and Fisheries, London — The lutelligem't l)c])iirtmciit 
of the Ministry of Agriciilturt and Fisheries deals with agricultuial t ducat- 
ion and research, horticulture, scheims for the im])io\Miieut of live stock, 
horsebreeding, dairying, small live stock, the diseckse.s of animals and the 
special training of ex-service men. 

In the sphen^ of agricultural education the Ministry aims at iiroviding 
throughout the country facilities of three kinds (i) Agiicultural Colleges and 
University Departments of Agriculture, of which at present IIktc «ire eleven, 
provide a two or three years’ course of t<‘clmical instruction suitable for those 
who intend to become Occupiers or Managers of large f.irms, Land Agents, 
Teachers, Experts or Officials. (2) Farm Institutes, of which there were twelve 
in 1922, provide simpler Courses for those who cannot afford the time or who 
have* not had the standard of general education which would enable them to 
take advantage of the college coilnses, and (3) lyocal Courses, evening lectures, 
demonstrations, etc. Grants arc m.ide direct in the c.ise of the Colleges but in 
the case of Farm Institutes and local instruction the lyocal Authorities are 
held responsible and grants in proportion to the expenditure are made by 
the Ministry to the l/ocal Authority. 

A full account of the problems wliich the various Reseiirch Institutes are 
investigating lias recently been set out in a semi-popular form in a special 
publication entitled Agricultural Research and the Farmer The status 
of the Research Worker is disc'ussed and a description is given of the scheme 
which aims at providing the Research Worker with scope for advancement 
on the lines of other profevssions. An important part of the work in connec- 
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tion with agricultural research is the dissemination of knowledge and advice 
to the practical fanner and a cluiin of advisers lias been provided to meet the 
need. The farmer will commonly seek the assistance of the Country Agricul¬ 
tural Organiser or Instructor who, wliile not a specialist, luis had a scientific 
training and is able to deal with most of the routine enquiries on which the 
practical farmer will want advice. For problems requiring detailed investi¬ 
gation or specialist's knowledge the Ministry has stationed at convenient pro¬ 
vincial centres Advisory OfScers who are specialists e. g. chemists, mycologists, 
entomologists, who will normally take such questions as the County Organiser 
cannot deal with personally. Finally there are the Research Institutes 
who may be called in exceptionally for assistance in problems of greater 
magnitude 

The schemes which were established after the War for the special training 
in agriculture of ex-service ofdccrs and men met with a very large measure of 
success, and had only to be brought to a conclusion becMuse the prospects of 
employment in agriculture after the period of traiiimg provided an outlet for 
only a limited number of men 

The work of the Mhiistry in regard to horticulture has midergone con¬ 
siderable expansion since the wat PrevioiLsly the Ministry's activities were 
mainly ('Oiifined to the <'ontrol of the more serirms pests and the work of in¬ 
spection etc c('>mu‘Oled then*with Tliis work naturally still occupies a very 
important part of the atUmtion of the Horticulture Branch, but with the in- 
cieased iuqiortanct* winch the war gave to the intensive cultivation of fruit 
and vi‘get<d)les and the slimulus to land settlement and the cultivation of 
allotments whit'll resulted from the war, there arOvSe a need for education and 
tecluiical advice and research, which the Department is endeavouring to meet. 

In connection with the more recent development schemes, mention may be 
made of the progress which has bt^eti made during the last few years in the 
Ministry's efforts to biing about .in improvement of the general nm of live 
stock in the country British pure bred stock enjoys an international repu¬ 
tation but much of the general farm stock has been of indifferent quality. 
The Ministry's scheme, which was inaugurated in 1014 assists stock owners 
in the purchase of gocnl class bulls and boars. It has met with a very fair 
measure of success, approved bulls and boars having been distributed fairly 
generally throughout the country, and there is a clear indication that slowly 
the seheiiie is having the educational end desired in that the advantages gained 
from ushig good class sires is being increasingly recognised Concuireiitly 
the practice of milk recording wliicli the MinLstry also encourages by making 
small grants to societies is making steady progress. Analogous to the buU 
and boar scheme for live stock hnprovement the Ministry lias also a horse 
breeding scheme. 

One of the more recent developments of the Ministry’s Intelligence Depart¬ 
ment lies in comiectkm with dairying and the small hve stock industries. The 
work is very largely of an educational character. For example in the case 
of dairying the promotion of Cheese Schools has been undertaken in the en¬ 
deavour to show the farmer how to deal on co-operative lines with surplus 
milk. Among other activities of the Miuistry's Dairy Branch is the campaign 
directed to producing clean milk. 
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In regard to poultry, the Ministry is working through the County Author¬ 
ities to provide throughout the country facilities for obtaining advice and in¬ 
struction to help the poultry fanner and the smaller poultry keeper in their 
business, and concurrently with this, arrangements liave been made for the 
distribution of sittings of eggs or day old cliicks of good utility quality. A be- 
gimiing only has been effected and further development is contemplated. 

The activities of the Department in connection with animal difscases are 
exhaustively dealt with in a special report by the Cliief Veterinary Officer 
{Coniributed by the Ministry of Agriculture and Fisheries, London). 

274. Research Institutions and Advisory Centres. V. B. Wn^KiNS 
(Assistant Principal, Ministry of Agriculture and Fisheries) was asked by the 
Intelligence Department of the MhiivStry to collect materials and reduce them 
into a compact and inttlligible foim in order that the farmer and the public 
may be better acquainted with the extensive agricultural research which is 
being carried out in Bngland 

Tliis eomprehensive work, vnritten in non-scientific language, dc*scrilKS 
the main lines of research under the following ht'adings : 

The soil and its eifcct on plant growth ; plant bre eding, plant physir.Iogy ; 
fruit growing and preserving; plant diseases; animal husbandry; animal 
breeding ; dairying ; farmings as a Inisiness 

A list of the RcsiMrch Institutions and Advisory Ctnlres in ICnglaml and 
Wales is givc'ii, and the* titles of papers publisli(‘d by rc‘search worker.s in 1(^20 
and 1921, and also an index {Agricultmal Research ami the Fanner, pp ri)8, 
Ministry of Agriculture and Fishtiies, hondon, 1922) 

275. Report of the Rothamsted Experimental Station for 1921-22 — 'J'liis 
Report, recently to hand, contains interesUng information respecting the 
work carried out at this well-known station, which has bec*n re-organis(‘d 
so as to bring it into touch with modem ccjiiditionsof agiiculturc' and science. 
Amongst some of the new nitrogenous manures being investig.ited arc‘ urea 
and ammonium chloride, both of wliich appc*ar to be very valuable* feitilisers 
The new basic slags are also being studied Artificial f.innyard m.anure (j) 
is being made on a large scale at a number of centres , 2000 tons of straw 
have now been treated on different farms The product, although not fully 
equal to true fanny,ird manure has the advantage that it does not lose nitro¬ 
gen on exposure to weather It is interesting to learn that a small quantity 
of boric acid is essential to the life of broad beans, and is beneficial to other 
plants. Under the head of Expenditure and Cash Returns per acre it is 
shown that a profit was made from October to September 1920, after 
which every crop on the farm was grown at a loss , the note is niiide that, 
from 1920 onwards the financial results are deplorable, and they show clearly 
why many of the arable fanners to-day are in their present position For the 
year 1922-23 the Ministry of Agriculture has made a grant of £22030 
to the Station. 


(i) See B. 1922, No. 236. {Ed.). 
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Agricultural Institutions, 

276. International Wine Office, — A resolution passed at the International 
Wine Conference (Paris, June, 4-6, 1923) had for its object the promotion 
amongst the various wine-making States of an Jntefnational Wine Office. It 
was also decided to apix:)int a Coinniission composed of the representatives of 
the States taking part in the Confcrenc'c (France, Greece, Italy, Portugal and 
Spain) to draft a Statute to be presented to the several vStates and submitted 
to the definitive approval of another confenmce to be held by their official re- 
prt‘S(‘ntatives 

The task devolving uj)on tlw* International Wine Office, as set forth in 
the scheme* already drawn up by IIk* Conmiission, will im'lude : i) the collection, 
study and j)nbliciilion without loss of tinu* of all information tending to show 
the beiiefK'ial eflecls ot wane , 2) the sketcliiiig out of a prograimne of scien¬ 
tific ex])'rimentvS proving 1 he hygienic properties of wine and its influence as 
a means of combating drunkenness; 3) proposing to the Governments that 
they should adlnre to the inteniational conventions of October 12, tot 2 
which ha<l for theii objects: a) Hk* assurance of <i uniform method of recording 
th< n suits of wine tUialyvses, fc) tin* prosecution of a comparative study of 
th<‘ methods t)f amdysis adopUd by the \arious States, in older to obtain mii- 
fotmity m these methods , r) submitting for the approval of the Govt'mments 
legislative measures tending to promote uniformity as regards : a) protection 
of names of origin of wines , h) crmtiol of the wine trade ; c) a guarantee 
(in the form of ('eitific«tt(‘ of origin) of the purity and authenticity of the 
products, ( 1 ) njnession t»f adulteration and ot unfair competition; 5) the or¬ 
gan is dion of fairs, exliibitions etc , of wines in coimtries where wine is not 
in gener<d use (A MvrKSCH\ ncHl, L'ftaha vuucnla vd agraria, 1923, No. 40). 

277. Milan Ccfeal Exchange — Through the initiative of the Chamber 
of Commerce of MiLm, a Cereal Exchange has recently been instituted in 
that city 

Exhibitions and Competitions, 

278 Belgium. National Cultural Exhibition. — The Delegation of the 
PrcKiucers of Chih Nitrate of Soda (13 Ruede rj^hnpereur, Antw^eip) has organ¬ 
ised for I<124, in every province of Belgium, a cultural com])CLition of oats, 
potatoes, sugar-beets, mangels, forages, and meadows under 1 ly creeps The 
sum of 50 000 francs will be given in prizes 

National Poultry Exhibition, lyiegc, January 19-21, 1924. — Organised 
by the Societc Royale Union A\doole. For information, apply the Secretariat; 
39 Rue Dradin, K!inkenjx>is-Iyiegc 

National Poultry Exhibition, Bru&sels, March 15-17, 1924. —Under the 
auspices of the Ministry of Agriculture, of the National Federation of 
Aviculture of Belgium, and Other Societies. Secretary M. C. Nol, 174, Avenue 
vfiii Becelaere Waterniael-lez-Brussels. 

279. France* Third National Exhtbition-Fair of Ciders and Dairy Products 
Vimoutiers (Orne) April 20-24, 1924. — For information apply to the Commis¬ 
sariat de la Foire, Exposition Vimoutiers. 
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280 Great Britain. Implements and Machinery at the Smiihfield Show. — 
A report of the Sniithfield show held at the Royal Agricultural Hall (lyondon), 
in December 1923. Among the machines exhibited was a new type of com¬ 
bined rake-tedder and swathe-turner and a potato-lifter with the prongs 
arranged in such a manner as to place all the potatoes in rows (Imple¬ 
ments and Machinery Review, VoL 49, No. 584. pp 910-934 Ivondon, T923). 

281 Italy, The First International Exhibition of the Cheese Industry 
and Trade, Milan, which was fixed for November 192^, has been postponed 
until April 1924 For further infonnation apply to the Direzione generale del 
Comitato organizzatore, Milan, 7 Via Tigli, Casella postale, 812 

International Sample Fair, Milan, August 12-27, ^024 — Will also in¬ 
cluded an International Show of Fat Cattle, April 13-1O The animals will be 
divided into two categories, the first of Itahan breeds and the second of foreign 
breeds All conunimications to be addressed to . Concorsi zootecnici delLi 
Fiera di Milano 

An Italian Competition for the Largest Ear of Wheat luis been amioimctsl 
by Prof, Samarani, Director of the Station of Agricultural B<ict(*riology at 
Crema Two classes of entries will be allowed cars and plants The object 
of the competition is to show the good effect of applying fertilisers in small 
quantities anci frequently, according to the old Roman method The Minis¬ 
try of Agriculture has offtred several prizes 

Italian Competition for “ la vitioria del gram — Inaugurated by the 
newspaper, “ II Popolo dTtalia imder the auspices of the Ministry of Agri¬ 
culture wliich has offered prizes to the \alue of 25000 lire All apphcvitions 
for entry to be made before April 22, 1924 

Congresses and Conferences. 

282, Belgium. — Rural Week (Louvain, December 26, k), j (>2 — Organised 

by the lyigue des paysans ”, or the Belgian Boerenbond (I/Ccigue of Christian 
Peasants) 

This Ivcague holds every year, at the headquarters of Society, at T/)uvain, 
a series of ” days of study ” viz , conferences, to which are invited the Man¬ 
agers of its local syndicates The last series duiing wluch Luytgaerens 
was president, was a great success eleven confercuices being held by sjx:*ciahsts 
The chief conclusions reached may be suimiiarised as follows * 1) Agricnilturc 
in Belgium is at least as important as industry hence thevSe two branches of 
national activity should receive equal treatment from the public authorities 
whose poHcy should above all aim at supporthig private initiative and co¬ 
operating with independent agricultural societic*s. 

2) The social conditions of rural conimimes ought to be maintained at 
the same level as those of industrial communes The instruction given in 
rural communes should be distinctly rural Pubhc assistance should be 
given, while the institution of loan societies especially for the benefit of agri¬ 
culturists and agricultural workers, is one of the best forms of activity to 
which the ” Boerenbond ” can devote itself 

3) The possession of small holdings should be encouraged in every 
way by the State on account of its good social effect. 
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4) As regards the provisions for the improvement of cattle, it is 
requested that; a) the judges of breeding-stock should pay less attention to the 
aesthetic points of cattle and more to dairy and beef cjualities ; b) such judges 
should include re-presentatives of the Provincial Federations of StockBreeders. 

5) The public authorities should encourage private initiative in the 
selection of seed and in popularising the use of selected seed. 

0) That professional instruction should be of a local character and im¬ 
ported iti an earnest spirit as only thus can it be efficacious, practical, and 
within the compass of the great majority of the peasantry. In general, such 
instruction should devolve upon private initiative and especially upon pri¬ 
vate societies; the Stat<‘ ought to confine itself to supporting its free action, 
or in excej>tionnl crises, suppletuentiiig it. 

7) It is advisable that the public authorities should recognised the be¬ 
neficent work of the indepc'iuient Societies and enter into closer relations with 
the latter ])y consulting them respecting the measures to l>c adopted, and as¬ 
sisting them ill the schemes they have undertaken of their own initiative. 

283 Columbia. Coffee Conferenci — On the initiative of the Society of 
Agriculturists of Columbia the Goveniment summoned in January at 
Cartagena an Inteniational Assembly representing the countries which produce 
mild (high grade) cofifee. The following were represented : Mexico,Guatemala, 
Honduras, Salvador, Nicai<igua, Costa Rica, Ecuador, Columbia, Venezuela, 
Jamaica, and Porto Rico The Conference divseussed the collection of statis¬ 
tics on tillage, cultivation, diseases of coffe<% the formation of a standard ty|>e 
of mild coffee to servo as a basis in future transactions, the construction of 
warehou.scs at ports, etc {Tropica! IgricuUnre, Vol. i, No. 2, p. 24. Impe¬ 
rial College of Tropical Agriculture, Trinidad, B W I , 1924) 

284. United States. American Assoclaiion for the Advancement of Science 

celebrated its 75th aimivers<iry at Cincinnati from December 27, 1923, to Ja¬ 
nuary 2, In addition to the Thiiled States, representatives of the follow^ing 

countries were present * Canada, Holland, England, Hawaii, China, Japiin, Porto 
Rico and Ru.ssia. WondcTful progress has been made in developing means of 
investigation and in recording the results of research, during the past 75 years. 
Tlu‘ development was well shown in the exhibition wliich was opxmed on De¬ 
cember 28, in proximity to the rooms used by the Association {Science, 
Vol IJX, No 1517. pp 71-96. E'lncaster, P. A, i<}24). 

Pan-Pacific Food Conservation Congress will meet in Honolulu fiom July 
31 to August i^, 19-24. I>r E O Howard of the U. S. Department of Agri¬ 
culture will open the conft*rence. The sessions will be held at tlie Territorial 
Executive Building Msils will be paid to sugar and pine-apple plantations 
and to the volcano of KiLiue.i. The conference will be held in ten sections as 
follows : International agreements tegardiug fi.slieries, economic entomology, 
plant pathology, international quarantine policies, crop production and im¬ 
provement, forestry, climatology, transportation and dist rihution of food 
products, topography of land and sea, and animal husbandry. {Science, 
Vol. EIX, No. 1514, p. 12. Eancaster, P A., 1924) 

285. France. Congress for Regulating the Water Supply. Lille Jmie 30, 
July 15, 19-4- Organised by tlie Ligue gen 6 rale pour Tamanagement el 
Putilisation des eaux 
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286. Great Britain. Fourth International Congress of Refrigeration, Lon-- 
don, June 16 to 21, 1024. — The Congress, officially supported by the 
Governments of 47 countries is recognised as the focUvS of Refrigerating Inter¬ 
ests in relation to all industrial and scientific applications and to overseas 
traffic. H. M Goveniment is providing acconmiodalion and giving a State 
Banquet to the Congress in London. Papers will be read on scientific questions, 
refrigerating materials, general applications, land and marine triinsport, legis¬ 
lation, education and propaganda, economics and statistics. Excursions 
to refrigerating and other establishments in Ivondon and the Ih*ovinccs will be 
arranged. Particnilars may be obtained from the lion. Secretary-General, 
Mr. J. Raymond, Weaver\s Hall, 22 Bnsinghall Street, London, E. C. 2. 
{Cold Storage, Vol. XXVIT, No. 311 February, 1024). 

The British Association for the Advancement of Science. — The date of the 
meelhig at Toronto hius been changed by the Council of the Association from 
September to August 0-T3 The main party will leave* hhiglaiid about July 
25, and the excursion tour will be after, instead of b<‘fore, the meeting Tlie 
British Association will meet at Southampton in 1025. {Nninre, Vol 112, 
No. 2824, p 874 Ivoudon, December 

Textiles ('onferenre - Arraiigeinents are being madt‘ by the 'lextile 
Institute of Gri'dt Britain for an Empire Textile Couft‘rence to take place at 
the Britivsh Empire Exliibition during Whit-wec'k (7-1 t June') TJie objects 
of the conference ate • - 

1) To promote the commercial, teclmical and scientific advancement 
of the industry. 

2) To proniott ('loser relationship with the various parts of the Empire. 

3) To briiig together n'presentatives of the textile industry. 

i) To discuss probli'uis associated with the production ol raw mate¬ 
rials. [South African Journal of Industries, Vol. VI, No 12, p ->64 Preto¬ 
ria, 1023. 

287. Italy. Convention ftr Heel-Culhvatum in Italy, Bologna, January 18, 
1924. — Reports were presented by : MunkraTI (Direttore della R Stazioiie <li 
Bicticoltur«i di Rovigo) dealing with the application of the ccmtruct from the 
teclmii'al standpoint. — Makozzi, New Directions in Beet-Cultivation in Italy 
from the Economico-S(x'i<d Point of View — PRATor,(>VG(>, Application of 
Potassic Salts and other Measures Adopted for the Improvtment of Beet- 
Cultivation, etc. This Convention was organised by the Federazione Ilaliana, 
Sindacati Agricoltori (F I S. A), Bologna. 

Pomological, VtUcuUural Congress, and National Fruit and Table-Grape 
Show. 'Trent, October 1-12, 1924. Organised by the Trent Provincial Council 
of Agriculture 

National Italian Veterinary Congress, Pisa, October 8-10, 192^. On this 
occasion, Prof. CARbo BAbDl of the Istituto Agrario Vegni (Le Cape^zzine, Flo¬ 
rence), made an important conmiunication respecting the tn^atmenl of foot- 
and-mouth disease by means of external disinfection with a 4 % solution of 
copper sirlphate, and internal disinfection by the ingestion of a solution of 
methylene blue. 

Convention for the Protection of Grana cheese, Bologna, Noveniber 17, 19- 3 * 
— Arranged by the Federazione Italiana, Sindacati Agricoltori, Bologna. 
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Official reporter Prof, Fascbtti (Direttore dell'Istituto Speriinentale Casei- 
ficio di Lodi). The question of forming a Consortium among the producers of 
Grana cheese with the objects of protecting cheese manufacture; collecting 
information regarding the making and marketing of dairy products , the con¬ 
trol production and trade , the improvement of cheese making technique etc. 

288. Holland. International Phyiopathological and Entomological Conference 
at Wageningeii, June 24-30, 1923 (See International Review, Vol I, No i, 
p. 257, 1923) — Various coimtries were represented and reports have recently 
been published and T. A C Schroevrrs intends to mite these in one volume 
of about 300 pages, with 9 figure? in Ihe text and 18 coloured plates 

Amongst the questions discussed at the Conference, special attention 
was given to the diseases of potatoes The diseases and pests of other cul¬ 
tivated plants and methods of control were also discussed , also the organisation 
and legislation concerning Ph3rtopathological services and international col¬ 
laboration The '' Inteniational Phytopathological and Entomological 
Committee " was fonne<l with headquarters in Holland, witli a view to the ela¬ 
boration of suggestions put forward at tliis Conference and to ('oUcct all pos¬ 
sible information relative to diseases and pests of plants and tidequate means 
of control, taking into account the pre\aihng conditions in each country, etc. 

289 Philippines. Sugar Association — The first annual convention of the 
newly orgauLsed Plulippme Sugar Association w.is held at Manila from October 
6th to 12th Rejxirts were submitted by the different committees on cane 
diseases, cultivation, animal husbandry, mill data, sugar storage, manufacture 
of sugiir and yhdds PliUiters showed appreciation of the advantages of scien¬ 
tific agriculture. 

There are now in the Pluhppines 32 large factories with a combined daily 
Ciipacity of 24 oya tons of cane , the crop capacity of these 32 factories is given 
as 374 550 tons of <>(> sugar The modem methexi of estate supervision is 
showm by the employment of the aeroplane for inspection work on large plan¬ 
tations (The 1 oiiisiana Planter and Sugar Manufacturer, Vol LXXI, No 24, 
New Oilcans, La , 1923) 

Miscellaneous. 

290 Russia. ~ The Metric System to he officially recognised as from Jan¬ 
uary 1, 1927 The introduction will be gradual, imder the control of a spe¬ 
cial interdepartmental metrical coniinission Since March 10, 192^, the ma¬ 
nufacture, sale and purchase of old weights and measures have been prohibi¬ 
ted Arrangements are to be made for instruction of the |K)pulation in the 
metric system. The Customs and other State institutions have been in¬ 
structed to introduce the metric system (Nature, Vol 113, No 2829 
London, Jan. 1924 

291. North Africa « Hydraulic mesures Algeria Scheme for regulating ihe 
water of the Tafna basin. — F. Doumerge desc-ribi^s a series of barrage-resei^ws 
that to be constructed for the S3rstematic regulation of the vraters of the Tafna 
and of its affluents (Algeria), in order to utilise for agricultural purposes the 
large volume of water which at present flows directly into the sea and is lost. 
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{Bulletin Agricole de VAlgdrie-Tumsie-Maroc, Year 29, No. 12, pp. 229-230. 
Algiers, 1923). 

Morocco. — H. Marc describes how, by means of hydraulic rams, it 
was possible to supply water to Kasba Tadla (French Morocco) from the Oum- 
er-Rbia) a river with an abundant flow of water, but having a very turbulent 
and rapid course, {La Nature, No. 2570, pp. 713, figs. 10. Paris, 1923). 

292. Brazil. The TJuhsahO'n of Pteridtum aqutlinum — In Chacaras e 
Qmntaes Vol. XVIII, Part 2, 1923 (Sao Paulo, Brazil), there is a description of 
the various uses of tliis cosmopolitan fern which grows like a weed in many 
places, frequently invading land where the trees have been lately feDed. 
The yomig shoots serve as a vegetable and the rhizomes are made into bread 
('* pao de helecho ", of the Island of Tenerifle), while a decoction of the fronds 
is taken as an antirhemiiatic remedy. 

293. Italy. Wheat as a Paying Crop. In Vltaha agricola, No 12,1923, Prof K. 
Bassi, states that in countries where agriculture is intensive and progressive, 
wheat can hold its own as a profitable crop against any other commonly culti¬ 
vated herbaceous plant and contributes in an efiicient and special mamior to the 
average unit return of the whole farm which alone can give an idea of its real 
productivity The author examines the question with regard to its bearings 
on Northern Italy and the three agricultural methods usually practised in 
that part of the country. 

1) In the classic wheat districts where the cereal is grown in rotation 
with industrial plants, and the proportion of artificial meadows is small, whe«it 
is profitable, not only on account of its gross returns, but also because it allows 
of the groimd being deeply ploughed in simnuer greatly to the advantage of the 
succeeding industrial and hoed crops , further, the straw is a valuable fertiliser 
for the soil. 

2) On irrigated land where the rotation includes temporarily irrigated 
pasture for milk production, and where wheat follows maize, iUid grass, the 
straw is of still greater importance ; in addition, the forage is much benefited 
by rotation with the cereal 

3) On irrigated, or damp .soils, where the stock-breeding industry is 
combined with the raising of large industrial crops (beets, tomatoes and tobacco), 
wheat follows a cover-crop of grass, kitchen garden,or industrial, plants (tobacco), 
for it has the great merit of being carried quickly, thus leaving the land free. 

294. New Vine Varieties Recommended for Propagation. — As a result 
of satisfactory tests made in the vineyard and in the Viticultural Experiment 
Station at San Marco, Cevoli (Province of Pisa), the author reconnnends the 
propagation of the following varieties : 

For districts liable to frost (late varieties). — White grape Sirrah direct 
hybrid bearers Couderc vars. Seibel and Gaillard No. 2 and No. 157. 

For districts where conditions are adverse to ripening (between 450 to 700 m. 
altitude) : " Ciliegiuolo " (attractive wine) ; " Portoghese azzurro " {" blauer 
portugieser ") (somewhat inferior wine) ; " Camay " (“ chasselas dor6 ") first 
quality wine. 

For deep colour : " Grand noir de la Calmette " and " Alicante Bouschet 

For districts subject to high wind and for coastal areas : " Grcnachc ", " Pi- 
quepoule ". 
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These recommendations are applicable to Central Italy, in Tuscany. 
(Nuovi o poco noti vitigni da propagare. VItalia agncola, Year 60, No. 8, pp. 328 
331. Piacenza, 1923). 

295. Pipless Italian Grapes: **Passereita*' di Canelli (Province of Alessandria); 
and Passolina di I ipari, which is very similar to the Corinthian vine grown 
in Greece both have the defect of bearing small berries with thin skins. In 
the Rovasenda collection, at the vSchool of Viticulture and Biiology at Alba 
(I^ov of Cmieo), there is a vine called Nouveau sans pcpinswith large 
bimches of fine grapes, but the bunches are too dense. This can however be 
remedied by topping and thinning the bunches. (A. Sannino, Rivista di 
year IV, No. 10, pp. 156-157. Alba, 1923). Fine, pipless grapes 
are borne by the hybrids Pirovano Nos. 75 and 76 obtained at Vaprio d’Adda 
(Prov. of Milan) by crossing Moscatcllone with Sultanina bianca. Hybrid 
P. 75 is quite pipless and the berries are larger and more golden than those of 
Sultanina. The pulp is firm, the grapes have a fine muscat flavour ; the vine 
is very prolific and a free grower Hybrid P. 76 wliich was put on the market 
in 1910, has much larger berries and nil the merits of Moscatellone. Both 
ripen 12-15 dtiys earlier than Sultanina bianca. 

296 Oil and Cattle cake from Tomato Seeds. In Italy, the tomato-preser¬ 
vation industry supplies a large quantity of by-products, the most impor¬ 
tant of wliich is tomato s^eds Tlit^se seeds furnish a drying-oil used in the 
manufacture of varnishes, and also for lighting. Wlien purified, the oil can 
be usc*d for food 

The cake resulting from the exprcvssion of oil is liked by cattle ; it is an 
excellent food and does not seem to affect the milk It has the following 
conqx>.sition : Water 10.10 % , crude fat. 11.63 J nitrogen free extract, 29 43 ; 
crude protein 38.13, digestive protein 23.75 

The cake maj^ be given to stock alone, as mash, or with hay or straw. 
{Revue Agricole de VAfriqiic du Nord, Year 21, No 224, p 741. Algiers, 1923). 

297. Brazil, A///A: production from Shetp —series of experiments made 
by Prof. G Sai^KRNo have demonstrated tliat the length of the Lactation period 
is from 235 to 2(>5 days ; the average yield vibout i8.q litres per annum ; 
100 litres of milk is estimated to supply 17.2 kg of fresh cheese and 6 7 kg. 
of ricotta (cream cheese). As a general rule the sheep's milk is mixed 
with 25-^0 % of goat’s milk (A. RomoloTTI LTndustria lattiera e zooiccnica, 
Ye<ir XXI, No. 12, Reggio Emilia, 19^3). 

2 q8 . Jao " (Crypturus nocti('agiis) a wild Calhmicea Capable of D<>mestica- 
turn, found in Matto Grosso (Brazil) —Tliis bird is still common in the forests of 
Matto (kos.so ; it is sometimes snared and allowed to run with hens ; in the 
breeding-season, but escapes, if not shut up. Although the matter has not 
been properly investigated, it appears that the " Jao " becomes quite domestic¬ 
ated after 4 or 5 generations. (Chacaras e Quintaes, Vol 29, No. i, pp. 19-20 
Rio de Janeiro, 1924). 

299. France, Dibrachys Boncheanus, Useful parasite: — M. MambixE 
describes this sm dl cutomophagous hymenopteron of whith the female lays 
its eggs within the cocoons of Galleria mellonclla. The larvae that hatch-out 
from thes eggs parasitise and kill th caterpillars. (VApiculture, year 67, 
No. lo, p. 295, Paris, 1923). 
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300. Flint of the Best French Vineyards. — The French Commisfdon 
for the Export of Wines has had a picturesque and descriptive film made 
showing the most important vine-growing regions of France. — Anjou — 
Alsatia — Bordeaux — Burgundy — Banks of the Rhone — and Champa¬ 
gne The fihn will be shown in 200 cinematographs in France and subse¬ 
quently in 30 foreign countries. 

301. Timber Preservation. M. R. ChavasTEWN (Comptes Rendu $ de V A cadimte 
des Sciences, Vol 176, No. 17, p 178) advises the application of a solution of 
dichromate of copper made by mixing in a vessel (not composed of metal) 
a warm 6 % solution of potassitmi, or sodium, dichromate and upper sulpliate. 
This solution can either be brushed over, or sprayed upon, the wood. During 
the 12 years it has been tested, excellent results liave been obtained in the 
case of hard and of soft woods exposed to the weather and kept mider the 
most different conditions. The copper dichromate which impregnates the 
green, or seasoned timber becomes transfonned (after halving dcvStroyed by 
a process of oxidation, all bacteria, moulds or spores), into basic copper sul¬ 
phate which closes all the orifices thus insuring a Listing reserve of chromic 
acid and of copper oxide by their progressive dissociation into increasingly 
basic chromates If before the dichromate is applied, a solution of glue is 
brushed over the timber the preservation of the latter is still better assured 

302. Italy. — A Cheap Insecticide Reported by £>r Cifkrri (('osta Azzurra 
agricola floreale) is made from a decoction of the roots of Bryonia dioica, a very 
common Cucurbitacea. Man> agricultiurlsts in the neighbourhood of AIIki 
(P rov. of Cuneo,) use it, at the right season, for the destruction of aphides, 
and ClFERRi has proved by experiment that it destroys these pests quickly 
and vSurely The toxic effect appears to be due to the bryony, the' roots of 
wliich plant contain 1.5 to 2 % a of water-soluble alkaloid 

303. South Africa. Lorw5/s. — The locust question is causing anxiety in the 
Potchefstroom district, although the farmers throughout the area are doing 
their best to fight the insects. Over 2000 swarms hav(‘ ]*eeii accounted for 
on 73 farms, of which 1099 have been destroyed in the Welverdiend distric't. 
Concern is felt rearding the mvasion of fl3dng locusts from south-west Africa 
where it is feared that the measures taken are inadequate to deal with the 
enormous task of destruction {Farmer*$ Weekly, Vol. XXVI, No 004, No¬ 
vember, 1924). 

304. Farm Accountancy — A SiBihhK in a simple treatise on farm ac- 
coimtancy (Journal, Grand-Divre d'inventaire ct des resultats) gives practical 
suggestions and data relative to each individual crop yield The second 
part deals w^*th appropriate methods of administration on a large scale. (I^es 
Comptes 4 la ferme. Comment je tenais mes comptes , pp. 1-185 Lihrairie 
agricole de la Maison Rustique, Paris, 1923). 
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ORIGINAL ARTICLES 


THE ORGANIZATION OF AGRICULTURAL METEOROLOGY 
(AGRICULTURAL ECOLOGY) IN GERMANY. 


The connection of meteorology and climatology with agriculture 
has been recognised from remotest antiquity ; further, that the weath¬ 
er affects the results of farming, agriculture and stock-keeping is very 
well known and the need has always been felt of finding some explan¬ 
ation of the correlation not only in the interest of individual agri¬ 
culturists, but alst) in order that this knowledge may be em])loyed for 
the ijurpose of insuring to the world at large a more certain su])ply 
of the produce of the land. Whenever the opportunity presented 
itself, as for instance, in 1878 at Cassel, and in 1900 at Hamburg, 
where interested persons were asked to give their opinions, they in¬ 
sistently and unanimou.sly ex})rcssed their desire to ex})lain and turn 
to account the above-mentioned relations, but until recently, the path 
to be followed could not be agreed upon. The (jnestion could only 
be adequately handled by the professional meteorologists, who how¬ 
ever, were engaged in establishing the first ])rinciples of their own 
science, while meteorology was an unknown field Ixrth to the j^racti- 
cal and the scientific agriculturist. Lack of meteorological know¬ 
ledge then, as until quite recently, olwcured the view, even of the 
circle of jrersous most directly interested. A prominent position was 
occupied in all these discussions b)' weathci forecasting, this being 
the only means by which meteorologists believed they could render 
useful service to agriculture just as they assisted the sailor by 
timely warnings of an imminent storm. The possibility of short- 
time weather forecasting had been discovered but even when the 

I — Agr, ing. 
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prophecies were correct, they did not sufficiently prove the utility 
of meteorology to agriculture nor satisfy the continual need, to a 
certain extent an elementary one, of forecasts that prophesied the 
weather longer in advance telling the agriculturist what to expect 
many days, or possibly, several months beforehand, or even during 
a considerable part of the agricultural year. The ordinary forecasts 
for one day are by no means useless to the farmer who, provided the 
information is reliable, can often avoid disappointment and injury 
b}" following the advice of the meteorologist. Such short notice can, 
however, only affect a few important questions and usually only applies 
to the work of the day on average-sized fai ms where as it is of no 
use in larger undertakings which require decisions as to the opera¬ 
tions of a whole year. For these, long term weather-foiecasting, if 
feasible, would be of incalculable advantage. Owing to the im¬ 
portance of the matter, very large ])rizes have long been offered in 
the United States of North America, to anyone succeeding in proiffie- 
sying the weather correctly for a whole year. Seveial un])r()fessional 
persons in Germany have turned their attention to this problem (RtU). 
P'Ann, Andrkas Voss, in lierlin and lyandgerichtsiat HiKSicnMANN 
at Hildesheim) and have gained for themselves a b}' no means small 
following, which clearly proves how great is the tU‘od. Unfoitunately, 
these amateur meteorologists deal with more oi les.s coi rect ideas in 
an inaccurate and unscientific manner, so that new unavoidable 
errors necessarily aiise. Further, the statements of the results 
obtained are ofteti subjective and untiustv\orthy. To avoid such 
errors is the main issue and here it is neccssar\' foi agriculture in 
general, and agricultural nieteoiology in paiticular to work together 
with pure meteorology. It is quite impossible foi the former branch¬ 
es of science to be independent of the lattci. 

Agriculture must indicate the direction the work is to take and 
state the object to be attained, while ])ure meteorology, on its side, 
must use the means at its disix).sal and attack the difficult problem of 
long-term weather-forecasting. The co-o]>eration of the pure meteor¬ 
ologist is necessaiy to agricultuie in order to guarantee the correct¬ 
ness of the observations wffiich render it possible to know the cli¬ 
mate and form an opinion on crop conditions and growth. 

The importance and the direct practical utilit};^ of regularly 
recording temperature, rainfall, overcast weather, the direction and 
force of winds, and possibly atmospheric moisture, have already 
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been demonstrated and will be recognised by continually increasing 
circles of agriculturists. 

There, however, still remain difficulties connected will the right 
installation and use of the apparatus, the correct estimation and in¬ 
terpretation of the results obtained which need further scientific 
and technical lesearch, while a revision of aim in accordance with the 
requirements of the agriculturists is often necessary. 

In addition to forecasting the weather, agiicultuial meteorology 
has also the inij)ortanl task of making and wT)rking up observations 
explaining already existing i^henoinena. A know ledge of the climate 
makes it ])ossible to foretell the w’cather to a certain extent. The 
averages that have been observed give a range of variation that afford 
useful assistance in deciding the direction of extensive agricultural 
operations. Whether sugai-beets, maize, lucerne, or more produc¬ 
tive but less robust varieties of wheat should be cultivated can only 
be known by lefereiioe to the weather lecords. This woik. how'cver, 
belongs to the narrower field of agricultnial meteorology which has 
already been touched upon, and even more 01 less exhaustively 
treated, in connection with agriculture, horticulture and stock- 
breeding, although its importance has never been sufficiently recog¬ 
nised and brought fonvard, indeed as compared with soil science, 
agricuHuial meteorology, although strictly speaking of paramount 
imj)()i*tanco has always been treated as a matter of secondary 
interest. 

Many small and even large and far-reacliing mistakes and dis¬ 
appointments have been due to inadetiuale knowledge of climatic 
conditions. In all agricultural and field expeiimeuts, in the agri¬ 
cultural researches which are recognised to be of ever increasing ini- 
jrortance, knowledge of the climatic factors is of esjrecial moment 
and may be regarxled as indis])ensable. Here, as wo ha\'e already 
stated, pure meteorology is reipiiied in order to insure the accuracy 
of the data recorded 

Phenological observation is a great help to knowledge of cli¬ 
mate, es])ecially from the agricultural standpoint, for by this means, 
a record is kept of the different phases and grow th stages of plant 
development. 

The course of vegetation registers faithfully the sum of the re¬ 
sults produced by the w’eather factors and is a more trustw^orthy 
evidence than even meteorological observation. The connection 
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between plant development and weather has not yet been rendered 
completely clear, but phenology has done signal service in establish¬ 
ing the characters of the average climate and the weather conditions 
of a single year. The founders of this science, in the first place, Hoff¬ 
mann (Giessen) and later G. Drud:G (Dresden) and Ihne (Darmstadt) 
began by regarding the plants selected for observation from the bot¬ 
anical standpoint, but afterwards they added rye, fruit-trees and 
vines, etc., to their Ust, and studied these from the point of view of 
the agriculturist and the horticulturist. The Biologische Reichans- 
talt fiir band- und Forstwirtschafthas lately started an extensive 
phenological service directed chiefly to the observation of agricultural 
and farm crops, garden plants and fruit-trees, special attention 
being given to plant-diseases v'hetlier caused by fungi, or animals. 
It is not to be expected that all the observation Stations will send 
answers to the large number of questions submitted to them, but if 
they supjfly only a certain amount of information on the different 
heads, the data can be worked up with useful results at the Central 
Station. Therefore, the observer must not bc‘ alarmed at the length 
of the questionnaire he receives. A few accurate, careful answers 
are of much more value than a number of unreliable statements. Tf 
the undertaking succeeds fairly well a great d<‘al of material will 
be collected that will not only prove very useful for scicntilic and 
prjactical work, but will also afford results beneiicial to the world 
at large. 

The following is a list of the subjects falling within the scope of 
agricultural meteorolog}". They are not arranged in any s])ecial 
order. 

In the first place come : 

1. bong-term weather-foreca.sting. Prophecies for term of 
agricultural oi)erations. 

How far woather conditions affect : 

2. True and false mildew'; 

3. Rust-fungi; 

4. Smut-fungi; 

3. Ai)hides ; 

6. vSpread of wheat varieties resistant and non-resistant 

to cold ; 

7. Range of maize cultivation for grain ; 

8. biniits of lucerne cultivation ; 

9. Conditions of clover and lucerne cultivation ; 
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10. Conditions of grass-seed cultivation ; 

11. Rotation in the case of cereals, sjiecial kinds of oat and 
potatoes; 

12. Sugar content of beets; 

13. Quality of tobacco ; 

14. » » wines; 

15. » » hops; 

t 6. 11 1) flax; 

17. Cultivation of aromatic jdants, carraways, fennel, pepper¬ 
mint; 

18. Cultivation of |K)ppies for seed, oil, or opium ; 

iq. Albumen and starch rontent of wheats ; 

20. Albumen and starch content of barleys ; 

21. Oil content of, colza and flax; 

22. Qualitj' of mustard ; 

23. Fungus diseases of ])eas especially Ascochyia ; 

24. Fungus diseases of lupins ; 

25. Determination of date of sowing, esiK'cially of cereals, 
beets, ])()tatoes. 

The number of these items could well be enlarged. 

The satisfactory ansuciing of these (luestions would do much 
to increase and insure agricultural cro]) retitms. If once the factors 
influencing plant growth were determined, it would be possible in 
mo.st cases to strengtlum the favourable influences and to prevent, 
or mitigate the injury caused by untoward conditions. This is 
the real way in which mcterjrology can help agriculture which is 
indebted to ])ure mcteorologj’ and phenology for the discovery of first 
princi])les and the collection of much valuable material. 

It is the work of agricultural science to give the imjietus to 
important research and to collect and distribute the material obtain¬ 
ed, as by no other agency could scientific and agricultural princi})les 
be sufficiently combined. Meteorology’ by itself could not deal with 
the agricultural side of the above-mentioned questions neither could 
it cope with them from the botanical, zoological, biological or chem¬ 
ical standpoint. Agricultural Meteorology is a branch of agricul¬ 
tural science which, like the latter, is in need of several ancillary’ 
sciences. These forfeit nothing of their importance, on the contrary, 
their utility and field of work is enlarged, although the applica¬ 
tion of their discoveries to practical agriculture lies outside their 
province. 
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As a result of the resolutions passed by the International Institute 
of Agriculture in Rome, a Sub-Committee has been appointed by 
the Reichs Ministry of Food and Agriculture for the purpose of pro¬ 
moting the interests of Agricultural Meteorology. In this Sub- 
Committee, pure Meteorology, the “ Biologische Reichsanstalt fiir 
Land-and Forstwirtschaft „ (Reich’s Biological Institute for Agricul¬ 
ture and Forestry), the "Landes anstaltenfiir (k'wasserkunde " and 
the " Landwirtschaftvswissenschaft " (Institutes of Hydraulics and 
of Agricultural Science) are re])resented. The following points 
were discussed : 

1) The creation of a Central Institute for woik connected with 
Agricultural Meteorology is not advisable. In future, this work 
is to be decentralised and entrusted to the Institutes of Agiiciilture 
and Science connected with the Universities and High Schools, the 
" Biologische Reichsanstalt fiir Land-uiid I'orstwiitschaft " (Reich's 
Biological Institute for Agriculture and Forestiv), the Forestry 
Schools, the Oardening High Schools, the Meteorological Institutes 
and the Hydrological Institutes. 

The assistance of the Statistical Departments is much desiied. 

2) The mapping of the territory from the standi)oint of agri¬ 
cultural meteorology is to be extended. 

3) The " Biologische Reichsanstalt fiir Land- und I'orstwirt- 
schaft " has undertaken to collect and woik up data referring to 
agricultural phenology with the object of rendering statistics a more 
useful and reliable basis upon w'hich to foretell cioj) yield. 

4) It is alw-^ays being more full}^ recognised that the most 
important contribution that pure meteorology can make to agricul¬ 
tural meteorology consists in predicting the weathei for longer pe¬ 
riods in advance. It is not so much a question of a detailed forecast 
as of giving the broad outlines of the kind of weather to be expected. 

5) The " Landesanstalt fiir Oewasserkunde" (Hydraulics 
Institute) is devoting its attention chiefly to the (question of evai)ora- 
tion which, as is well-known, is a matter of great importance to the 
Ufe-functions of agricultural crops and domestic animals. 

Respecting the wish expressed that suggestions should be made 
to the International Institute of Agriculture as to the most appro¬ 
priate means of collecting data referring to the various growth stages 
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of the different agricultural crop plants and the yields obtained, as 
well as information concerning the meteorological conditions prevail¬ 
ing during the period of development, we may state that all this 
work comes within the special sphere of the Biologischeti Reichs- 
aiLStalt assisted by the Stations for Repoiting Plant Diseases. It 
is however advisable that this annual re])ort should (after its dis¬ 
cussion by the Commission of Agricultural Meteorology) be foreward- 
ed by the Rcichs Minister for Food and Agriculture (Reichsminister 
fiir Ernahrung und Eandwirtschaft) to the International Institute 
of Agriculture. 

Prof. Dr. P. Honi)i:FLKiss, 

Umverstty of Halle a/b 



THE IMPORTANCE OF SOIL MAPS FOR AGRICULTURE. 


The beginning of geological map-making dates back to the 
eighteenth century. Already at that time, an attempt was made 
to produce general maps of separate countries which could natur¬ 
ally give no detailed information. Later, the small scale of i : lOO ooo 
was adopted and maps of this scale, although they were still of 
a general character could la^^ greater claim to accuracy and were 
readily used in mining, land improvenicnt, and industry. The 
making of these new maps w as the chief task of the Local Geo¬ 
logical Institutes founded in the eighteenth century. The (Joveni- 
ments of all the civilised States especially of North America, Great 
Britain and France, as well as of those countries which like Japan, 
have recently ado])ted Western methods, fully realised the benefits 
accruing to agriculture from geological ma]>-making, and hence 
readily gave financial support to this l^ranch of scicntiiic work. 
Although Germany w^as not able entirely to keep j>ace in this new 
movement, geological local Institutes w^ere, however, created in 
certain States viz., first in Prussia and Saxony, and subsequently 
in Strasburg (1873), Darmstadt (1882), in Baden (i88()) and in Wiir- 
temberg (1903). Of the 8 Local Geological Institutes of Germany, 
that of Bavaria occupied itself most in making maps to the scale 
of I ; 100 000. About ' 1 ^ of the Kingdom w^re mapi>ed on this 
scale and the work continued until the nineteenth century. It 
was, how^ever, not until iqoq, that Bavaria followed the example 
of the other Allied German States and adoj)ted a scale of i : 25 000 
for its maps though Prussia and Saxony had taken the step 70 years 
previously, Saxony has mapped all its territory on this scale, 
while Prussia has so far published well over one thousand geological 
maps drawn to the scale of i : 25 000 and representing of the 
surface of that kingdom. 

The adoption of the relatively large scale of i : 25 000 by nearly 
all the civilised States was due to the increasing conviction that 
such maps would be of much greater use in practical agriculture, 
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forestry and land improvement than the i : 100 000 maps which 
could convey but little of the information required. 

We must now describe more in detail the historical develop¬ 
ment of geological ma})-making in different countries. A very 
good summaiy^ of this work is given by W. Kohne in his article 
“ Die Kntwicklungsgeschichte der geologischen Landesaiifnahme 
in Deutschland published in the Gcologischcr Kiindbchau, Vol. VI, 
Part. 3 (v^^ee also the ^^orks of M. Fksca A. Jentzscii and other 
authors on the same subject). 

A geological nia]) drawn to the scale of 1 ; 25 000 gives a fairly 
accurate idea of tlie geology of the district mapped, but can only 
lepresent in a general manner the relations of the soil and the sub¬ 
soil \\hich have been discovered by hundreds of hand borings. On 
the margin of the sheets of these ma])S are explanatkms of the col¬ 
ours and symbols as well as leproductions of all tlie chief sections. 
On the lower niaigiii, aie sections across the map showing the jk)- 
sition of the diffeient strata. The various geological formations 
are rei)resented by characteiistic colours, but as far as possible, 
(‘verything has been done to avoid interfeiing with the general 
survey. 

Such a map can naturally only give the broad outlines of the 
district with its villages, netw'ork of roads and its water-courses. 
Places of similai altitude aie connected by contour-lines which 
give an idea of the nature of the ground. The sections at the side 
of the ma]) sliow*^ the su])er-im]K)sed strata and their thickness, while 
the c'hief character of tlie soil is denoted by arbitrary symbols; 
dots re])resenting sand, circles gravel, oblique shading clay, etc. 
It is not alv\ ays easy to repre.sent detritus or the succession of many 
strata, but the detailed geological maps of Wurteinberg and Bava- 
lia show' how these problems may be solved without sacrificing 
clarity to an3" ajipicciable extent. luom this jioint of view^ a com¬ 
parison should be drawui between the ina]>s made by A. to 

illustrate the i)a])ei written by A. Zkktzscii . " Die geologisehe 
Karte vor dcni dentseheii Landwditscliaftsiat Inieinatwnalc Mit- 
teilungen fur Bodenkunde, jqi2, Part i, pj). 211-32 and \V. Kohne^S 
article, ** Piactische Ivrfahrungen bei geologisch-bodcnkundliclien 
Kartierungsarbeiten in siidlichen Bayern Inicrnatumak Mitteil- 
ungen fur Bodenkunde, iqi2, Part 5, pp. b and 7. 

The great difficulty in the case of the i: 25 000 geological maps 
which are often called detailed geological maps, or geological-agro- 
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nomical maps, is how best to explain the map in the accompany¬ 
ing text. In the so-called explanatory ai)pendix, all the geological 
climatic and agricultural particulars are set forth with as much 
detail as ])Ossible, but unfortunately, the agricultural information 
leaves much to be desired. In Bavaria, however, where the agri¬ 
culturist and the soil-scientist have collaborated in working out the 
details, the facts of most importance to agricultuie, farming and 
forestry have been gone into more fully. Much attention has also 
been paid in general to the investigation of the characteristic types 
of soil and these data have been sui)plemented with exhaustive 
observations respecting the chemical and ])hy«ical i)roi)erties of 
the soils which might serve as a good basis for the scientific-prac¬ 
tical determination of the soil conditions. 

Kven if it must be conceded that the geological detailed maps 
drawn to the scale of i * 25 000 arc only able to furnish the agri¬ 
culturist and the foiester with general principles for the working of 
the soil and therefoie occasion a certain amount of dissatisfaction 
in those w'hom they jnofess to serve, the fault lies in the first in¬ 
stance in the selection of too small a scale loi a inaj) intended to 
represent all the factors important to agiiculture and to forestry. 
We must not forget that in a map made on the scale of j 100 000, 
one hundred hectares go to 1 sq. centimetie, while in a i 23000 
map, about 1.25 hectares go to 1 s([. centimetre, and in a 1 . 3000 
map, only 0.23 hectares go to i sej centimetre. Therefore Ra- 
MANN has very truly remarked that on the 1 100000 map, any 
changes involving about 100 hectares can cleaily be shown, wdiile 
in the 1.25000 and the 1*3000 maps respectively, the alterations 
in areas of about 3-6 hectare and hectare' respectively could be 
represented. It is, however, undcnibtedly the case that maps 
drawm to the scale of i 23000 can ])U)vide the agriculturist and 
forester as well as the land-improver w*itli im))Oitant information 
that would form a basis for better soil-cultivation and for soil-im¬ 
provement. They show^ the condition of the soil, the nature of 
the subsoil, the underground water supply and their connection 
with the formation and conformation of the gionnd, thus afford¬ 
ing a valuable index of the kind of crop and fruits to grow. These 
data are also of paramount importance for the determination of 
crop distribution and lotation, as well as being a useful guide in 
carrying out farming and improvement schemes. These maps in 
many cases render it possible to estimate the value of the results 
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obtained from cultivation and manurial experiments and show the 
cultural operations necessary and also the implements and amount 
of work required to carry them out. 

The vegetation and growth pcriodwS depend not only upon cli¬ 
mate and the texture of the vsoii, but also upon subterranean con¬ 
ditions, Thus, it is well known that a heavy soil where the growth 
period is short, is especially suited to woods, or pastures, jjarticularly 
when the weather conditions are bad, whereas the soil can be worked 
and prei)ared best under the most varied atmosj^heric conditions. 

A knowledge of the chief t3q)cs of soil enables the agricultu¬ 
ralist to decide w^hether his land as a whole requites dung, or green- 
manure, or whether the best results are to be ex])ected by the ap¬ 
plication of chemical fertilisers. I'or in this connection, the nu¬ 
trient content of the soil and its absor])tivc power, as well as the sub¬ 
terranean and climatic conditions are all factois of first importance. 
That seeding and cro]>-yield, cultural operations and harvest, all 
depend u])on soil and climatic conditions does not need an^^ proof. 

Not infrequently, substances important for agricultural pur¬ 
poses aie found in the moic dec])ly seated layers. This is espcn^ially 
the case as regards diffc‘rcnt giavels, clays, lime, marls, etc., w^hile 
often the soil itself is of a textuie to lx‘ used in the manufacture 
of pottery, bricks etc. 

Great stress must, however, be laid uj)oii the fact that only 
the general ])rinciples of the cultural operations to be performed 
can be learnt from maps made to the scale of 1 : 25 000 and that 
care must be taken not to draw too deiinite conclusions from the 
data they give. Situation and climate, the factors chiefly influenc¬ 
ing tillage and harvest, arc shown to some extent, even if a ma]> 
of the scale of i : 23 000 is not large enough to expiess all their va¬ 
riations, any more than a ma}) drawn to the scale of i ' 25 000 can 
give as good an idea of the different soil conditions as a soil-maj) 
of w^hich the scale is i : 5000. 

The detailed geological majxs are very u.seful to anyone wishing 
to learn quickly the soil conditions and geology of a special district. 
They should always be in the hand of the Agricultural Adx iscr, and 
of persons engaged in land-iui})rovcmcnt and the rectification of 
holdings while the tax-assessor w^onld often obtain from them use¬ 
ful data upon which to base the value of the land. These maps have 
proved of good service in buying and selling operations, as well 
as ill renting and mortgaging, although here, as in other cases, the 
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I 5 000 maps, of which we will now speak more at length, would 
prove still more useful (i). 

The larger scale of these detailed soil-maps which need not 
be limited to i 5000, but may even be extended to i 2500, or 
even i . 1000, naturally allows of information being recorded upon 
them which is quite outside the scope of an ordinary geological 
map. Thus, wliile a detailed geological map deals with an area 
of some 800 hectares, one of these large scaled ma])s (r * 5000) re¬ 
presents a sitrface of 500 hectares. Therefore this latter tyi)e of 
map can show^ all the soil conditions much moie clearly and tho¬ 
roughly than any ordinar^^ geological ma]) which, from the agri¬ 
cultural point of view, can only be a more or less gencial map. The 
expense involved in making the laiger scaled map is of couise cor¬ 
respondingly higher, as it involves the investigation of the soil as 
well as merely surveying the ground Such a woik cannot be sys¬ 
tematically carried out over the teniior^ of an entire State In 
the case of Bavaiia alone, such a map would em]>lo> 2 generations 
of 100 geologists On the other hand, practical agricultuiists should 
be strongly urged to have' such ma])s made on their own initiative 
and at theii own exi)ens(» vSjicaking geneiall\, such majis would 
be of si)ecial use in the following cases 

1) For large estates wheie it is wished to obtain an accurate 
knowledge of th(' land in ordci to cultivate as systematically as 
possible ; 

2) For fields where cultural and manurial experiments are 
to be carried out according to a given i)lan , 

3) For the land and experiment fields belonging to Agri¬ 
cultural vScliools and Institutes ; 

4) I^'^or land-im])rovement experts and Commissions apiK)inted 
for the rectification of holdings; 

5) For Communes wishing to impiovt' their land thoioughly. 

It would be very advantageous for these soil-ma]>s to be ]ire- 

pared of districts which have already been geologically mapped, 
because the soil conditions are very comiilicated and variable, so 
that they cannot be showui on a small-scale map. In such cases, 
the geological map makes an excellent foundation, while the '' Bo- 
denkarte supplements and extends the data thus obtained 

(i) Cfr "MCmoircb sxxr la cartographit des sols dans les pays*’. ICdilion published 
by the Oeological Institute of Rumania, Bukarest 
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All States have made attemi>ts to provide the practical agri¬ 
culturist with this type of map. We need only recall to mind in 
this connection, the names of Ort, Hazard, Fksca, Kopecky, 
Heinrich, etc. Unfortunately, hitherto no uniform method for 
making soil-maps has yet been agreed upon. The systems adopted 
have been many, but we have no room to describe them here. Even 
in Germany itself, no attem[)t has been made to attain uniformity 
of representation. It is being increasingly realised that it is best 
to possess a considerable number of these ma])s. 

Many decades ago, soil maps were made in Mittelfranken by 
the students of Oebbkcke and Uknk, while in TJnterfrankeii, sim¬ 
ilar work was done by some students of Geheimrat Kkads. The 
Agricultural vSoil Map of the Oelschsheim estate in Tpper Bavaria 
was next made as a prehniiiiaiy attempt by some of the officers 
of the Bavarian Geologisclieii Landsuntersuchung ” ((Geological 
Survey). Maps were also made of the Hau.sern estate and the State 
]>roperty of Weihensteidian. We must also mention the excellent 
work of the former 1 hrector of the Bavaiian “ IMooikulturanstalt 
(Moor-Reclaiming Institute), A. Baumann, who mapped the Nu¬ 
remberg Reichswald, the Bamberg IIaui)tmoorwald and the Chiem- 
semoor. 

Of recent years, the local (Geological Institutes have made it 
their special work to produce soil-niai>s and investigations at the 
request and the cost of the owners of the estates suiveyed. 

Ill order to ol)tain uniformity of representation, the author, 
w^hile still an officei of the (ieological Survey, made various sugges¬ 
tions that w’ere ultimately adopted and met with approval in agri¬ 
cultural circles. The great object in making this tyi>e of map is 
to introduce all the data reijuiied by the agiiculturist without 
sacrificing clearness and legibility. No geological data aie intro¬ 
duced on the soil map. 

The facts of chief interest to the agricult mist aie exi)iessed 
by means of different colouis and symbols. Thus, clay is coloured 
violet, mail brown, sand 3*ellow, calcareous soil blue, and humus dark 
grey. The other types of soils, or facies, such as clayey, marly, 
sandy, etc, w^ere re] 3 resented by shading, jH^rpendicular lines being 
used for claye3" soil, and oblique lines for luarh soil. Sandy soil 
was represented by dots and gravel by circles. 

The subsoil w"ds only marked on these maps wdien it could be 
drilled to a depth of i m., for beyond this point its interest for the 



278 


NnaAs 


agriculturist diminished with the depth. If it was necessary to 
de])ict the condition of the deeivseated la^^ers this was done, in 
a very sparing manner, by means of colours and symbols so that, 
if we may be allowed the comparison, trenches seemed to have been 
cut in the map, thus revealing the deeper-seated strata. The thick¬ 
ness of the soil above the subsoil is given in red figures. The de¬ 
tails required by the ])ractical agiiculturisl are given by the sections 
on the margin of the maj) and the list i>rinted in the explanatory 
text. 

Maps of this desciiption that were showm by the Bavarian Geo¬ 
logical Survey at the Kxhibition held by the (German Agricultur¬ 
al Society (*' Deutsche Ivaiidwdrtschaftsgescllschaftat Nurem¬ 
berg in 1921, were veiy simple and easily uiideistood, so that they 
found great favour with agricultuiists 

A thorough examination of the characteiistic soils was made 
in the laboratoiy which gTeatl3' inctcased the value of these soil- 
maps, foi not only weie the amount of nutiitive substances and 
the absoiption cajiacity of the ‘^oils estimated, but the physical 
properties of the soils weie determined and then watei, air and 
heat-retaining cai)acit3^ were investigated The estimation of the 
nutiitive substances jircscnt has been gieatly facilitated hy the 
new’^ methods lately discoveitd, amongst otlieis Ki'itbmt:r's me¬ 
thod of deteimining the idiosphotic acid and ])otash reciuiiements 
of soils and methods foi deteimining the soils need ol lime. How^ 
far Christensen’s (Lyngbv) biological method of estimating the 
phos])horic acid recjuiiement of soils will actualh’^ })rove a raj fid and 
reliable piocess remains to be seen, but it is to be thoroughly tested 
at the Institute of Agricultural Chcmistiy belonging to the Weihen- 
stephan Ilochschiile. ” The gicat merit of the soil-ma]» is the large 
scale to which it is dtawm which j^ernuts of the lesults of a thorough 
investigation of the soil being ckarl}' maiked on it. 

Geological detailed maps and soil-mai)s alike will afford val¬ 
uable assistance in the futuie in spreading knowledge of the soil 
conditions and improving the present methods of working the land, 
if an attemjit is made to bring the results of scientific investiga¬ 
tions into agreement with j)ractical ex})erience, so that by taking 
into consideration all the other factors influencing crop ])roduction 
it may be possible to reach conclusions of general aj)plication to our 
chief types of soil. How this method can be evolved and applied 
is exhaustively exirlained by the author in his w^ork Ncue Grund- 
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lagen und Wege zur Erhohung der Bodenproduktion Deutschlands ”, 
Internationale Mitteilun^en fur Bodcnkunde, 1917, Parts l and 2. 

Scientific soil investigation and the results of experience 
may be combined by making enciuiiies from practical agriculturists 
and pacing the fields, the results being afterwards embodied in 
geological soil-maps. Every effort should also be made to collect 
and co-ordinate the data obtainable from officials uhose work it 
has been to accumulate scientific material relating to the crops pro¬ 
duced by the soils in question. We can only deal briefly with this 
t|uestion here. 

The first fact to be ascertained from individual jiractical agri¬ 
culturists is their exjierience of the characteristic soils from the 
jioints of view of the utilisation, wc.rking and manuring of the soil, 
the cultivation and yield of crops. S])ecial attention should be 
jiaid to all these ])oint.s when the observer is walking through the 
fields, e.s]>ecially at the different seasons and in very dry, or wet 
years, iir order t<r see clearly how the soils in question react under 
natural conditions and obtain material for useful comi)arisons. 
The a2)pearance of certain weeds, and of animal and ]>larit parasites 
is in nrany ways closely connected with soil and climate. 

The officials, who iir the coinse of their duties, are able fo collect 
material that will serve to increase our knowledge of soils are chiefly 
those engaged irt rectifying holdings, reclaiming moorland, or etrr- 
jiloyed in water-works offices, etc. l nfoitunatt.ly, most of the data 
thus collected lie buried irr documents and it would be a useful piece 
of work to collect and sort these records. ' ' ■ ' 

The larrd valuation which was carried out la,st centur}' with 
the co-ojK-ratiorr of jnactical agricultrrrists by means of borings, 
arrd section-cutting, as well as estinrates, irrovided excellent, if not 
recent data showirrg hrm far the results of scierrtific soil iirvestiga- 
tion agi'ee w'ith practical exirerience. The author himself was able 
to see from about 25 000 estinrates taken from land taxation jrlans 
upon which the geological and soil corrdifions were noted, that even 
in his own time, the valirers rightly recognised, at all events in the 
main, that the quality of the land dei)cndcd oit fo])ogra2)hical, geo¬ 
logical and climatic corrditiorrs. Corrr])are also' A. Meitzen, “ Der 
Boden und die landwirtse'haftlicheu ^’erhaltnisse des 2)rcussischen 
Staates itach derrr Gebietsirmfang von 18O6 ”. Vols l-IX”, Berlirr, 1866, 
Verlag Parey, and Th. Woleer : ” Die geologische vSirezialkarte 
imd die landwirtschaftliche Bodeurrutzurrg ” in their “ Bedeirtmrg 
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und Verwertung fiir I,and und Staatswirtschatt ”, Vol. XVIII of 
the same Landwirtschaftlichc JahrbUcher. Supplementary Vol. III. 
Further, it is an interesting fact that the ])rices of the various pieces 
of land coincided with their value as shown by scientific investi¬ 
gation of the soil. 

It is always advisable, when map-making, to take statistical 
data as a basis if possible. Such material .should be obtained easily 
when surveying proj^erty, but is not icadily gleaned if the area has 
been mapped on the scale of i: 25 000. 

In such a case, recourse should be had to the Statistics of the 
Commune ; the cultivation and crop statistics being especially use¬ 
ful for this ])urpo.se as the author frccjuently found. Similar data 
can also be obtained from the sheets of the Mavariau i : 25 000 map. 

The application of these piinciples has rendeied it possible 
to represent soil cultivation in Bavaria as determined by the geo¬ 
logical conditions obtaining in the Kingdom, while a wider application 
of the data draw'n from the above-mentioned souices has .served 
as a basis for a general map showing the areas covered by heavy 
and light soils in Bavaria. 

It is greatly to be hoped that the ])U“sent deiiciencies in Agri¬ 
cultural Statistics will soon be remedied. The author has published 
his views on this subject on various occasions. 

Prof. Dr. H. Niki,a.s, 

Aiincultural College^ 

('* 1 and.Lirhihiiftlichi Hoch^chulc **) 

Wt tfu nsti phan^ Havana 
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HOW LONG DO THE VARIOUS SEED 
SPECIES RETAIN THEIR GERMINATION POWER? 


Investigations made 

at the Danish State Seed Testing Station in 1891-1903-1920. 

This question has often been asked by those engaged in seed 
testing work, but it has not been possible to give a generally binding 
answer to it. The ability of the seed to keep its germinaLion power 
is dependant on many conditions which must be known in every 
single case if a fair reply is to be given to this question. The circum¬ 
stances under which the seed is grown, its power of germination and 
water content just after the harvest, its state after eventual drying 
and cleaning, and the conditions of moisture and temperature in 
the store-rooms, are all factors which influence the germination power 
of the seed under storage. 

The better the seed is grown and the better its germination power 
after the harvest, — it being besides, uninjured — the drier and 
cooler it is kept, the better does the seed keep its power of germ¬ 
ination. 

Even if all those conditions are equal, the ability of the various 
seed species to retain their germination power is very different. On 
page 42-46 in the Report of the Danish State Seed Testing Station 
for 1902-03 (special issue of “ Tidsskrift for Landbrugets Planteavl ” = 
Journal of Agricultural Plant Culture) a table shows how a series of 
seed samples of the common agricultural plants and some garden 
tree and weed species have kept their germination power during to 
years. The samples have been stored at the State Seed Testing Sta¬ 
tion at the usual room-temperature (about 18® C.), conditions being 
thus warmer and drier than those under which the seed is usually 
kept in the store-rooms in this country. Every autumn 300 seeds 
of each species have been placed to germinate until the seed had 
lost its germination power. 
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In the above tables is stated to what extent the samples of the 
61 seed species tested have kept their germination power during 
the many years the investigation has lasted. As the table shows, 
only one sample of each species is tested. In order to be able to judge 
anything with regard to the ability of the various species to retain 
their germinating power, a considerably greater number of every 
species must be examined. This has been done in the investiga¬ 
tions of seed of our most important agricultural plants; these inve¬ 
stigations were established in 1902-03 ; they are mentioned below. As 
it appears from the tables, i-a-b-c and 2 -a-b-c-d the results of the two 
series of examinations agree very well. The single results of the last 
examinations (table 2-a-b-c-d) will be treated later in this report, 
therefore only the main characteristics of the first tests (table x-Orb-c) 
will be recorded here. 

The seeds of the legumes which had to begin with a good germi¬ 
nation power have still in the 3rd year of their life kept this almost 
unaltered. During the following years the germination power 
decreased while the content of hard seeds in most cases was almost 
constant. Of some of the samples. Trifolium repens, Trifolium hy- 
bridum and Lotus corniculatus for instance, a few seeds still germinate 
after 25 years have elapsed, and the samples contain some hard 
seeds. 

Also those grass seed species that had at first a high power of 
germination have kept this nearly unaltered in the 3 years. An excep¬ 
tion to this is, however, the samples of Bromus arvensts, Alopecurus 
pratensis and Secale cercalc. Only a few of the grass species keep their 
gertnination pow'er more than 7 to 8 years. The sample tested of 
A vena showed in the first test a considerably lower germination 

power than normally (about 97 %). Nevertheless this keeiw the power 
of germination longer than the samples of the three other species 
of the cereals which had at the beginning a higher germination 
power than the sample of Avena saliva. An examination of another 
sample of Avena saliva, unfortunately carried on only for 7 years 
— has proved that this species retains the germination pow’er very 
well; the sample germinated 97 % the first year and the 7th year 

87%. 

With regard to the root seed, the samples of Beia vulgaris, Bras- 
sica napus rapifera and Brassica campestri rapifera have kept 
their power of germination almost unaltered until the 9th year, 
after which a decrease in the germination power has taken place. 
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All the samples in question do, however, even in the loth year ger¬ 
minate more than 50 %. The seed of Daucus carota has already 
the 2nd year decreased the germination power somewhat. An 
equal reduction takes place thereafter annually, and the 9th year 
the seed is dead. 

The seed of Cruciferous plants seem to keep the germination 
power comparatively long, while those of the Umbelliferous decrease 
more rapidly their power of germination. 

The seed of Conferae has even in the 2nd year a lower germination 
power than the ist year and this decreases equally year by year. The 
samples of Pinus silvestris and Pinus montana contain, however, the 
14th year still a few seeds able to germinate. 

The results recorded in table 1-a-b-c refer only as mentioned to 
a single sample of each species. As the ability of the seed consignments 
to keep their germination power can vary considerably, a new se¬ 
ries of investigations in which more samples were used of the import¬ 
ant species, was established in 1902-03. As to these samples men¬ 
tion should be made of the following. 

With the exception of a few samples of Beta vulgaris, all the 
samples have been sent in for testing at the .State .Seed Testing Sta¬ 
tion in the season 1902-03, but nothing definitely is known about 
them with regard to the conditions under which, and when, they were 
grown. In all probability most of the samjdes w'ere harvested in 
the autumn 1902 ; some of those with a comparatively low power of 
germination are perhaps of earlier croj) or a mixture of old and new 
seed. 

Before mentioning the various results of the investigations, it 
should be pointed out that the “ist year ” in the table means with 
the exception of a few samx)les of Beta vulgaris, the year in which 
the samples have been tested the first time; “ 2nd year ” is the 
autumn after the season on which the seed was sent in and so 
on. In most cases one year has not elapsed between the first and 
the second test. The latter is for those species harvested in the 
autumn 1902 and the test made in the beginning of the 2nd year 
after the harvest. The third examination has been made in the 
beginning of the 3rd year and so on. 

The 1st test of the sample was made at different seasons viz. 
when the samples have been received at the State Seed Testing Sta¬ 
tion. They have thereafter been stored in drawers in a place at usual 
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room temperature (about i8®C) all the year round. All the seed 
species concerned, except the beets, have been placed to germinate 
every year in September-October on the Jacobsen tank. This appa¬ 
ratus is composed of a zinc container (i m. x 2 m. in size, and 
able to contain 300 X 100 seeds) filled with water. 

About 7 cm. (2-3 inches) above the surface of the water, zinc 
plates perforated in strips are placed and on these plates circular 
woollen mats, from which a wick goes down into the water. On 
top of each woollen mat is a crocheted one, on top of that again one 
of filter paper about 7 cm. in diameter. On this 100 seeds are so 
placed by means of a inncette that they cannot touch each other. 
This is to prevent eventual disease spreading from one seed to the 
other. The w’hole is covered by a glass bell with a hole in the top 
to permit the carbonic acid generated by germination to escape in 
the current of the air caused by the higher temperature of the water. 
The germinator is heated by means of one or two electric warmers 
placed in a drawer underneath. The beet seeds are packed in grey 
filter paper and placed in large glasses (about 10 cm. = 4 inches 
high and 9 cm. — 3 inches in diameter) in water in a 
thermostat. 

Sample No. i Trifolitm praicnse was tested the first time in 
January 1903. It was taken from large consignements delivered 
to farmers. As the sample contains so few' hard seeds, it w'as probably 
scratched, w'hich is in all likelihood the reason why the germination 
power of the sample, being in the first test very high, has already 
decreased much by the 4tli year ; the 5th and 6th year the seed is 
worthless and the 8th year almost dead. 

No. 2 Trifoltuni pratensc, was also investigated for the first time 
in January 1903. It lost its i)ow’er of germination somewhat less rap¬ 
idly to the foregoing, because it contained more hard seeds than this 
and a few per cent, of the seeds retain their germination power much 
longer than No. i. It is in this case as always, with regard to 
the legumes, that the hard seeds keep their germination power 
longest. 

No. 3 Trifolium pratense, has com]mratively few' hard seeds 
and therefore, in contradistinction to No. 4 w'ith many hard grains, 
loses the germination power rather soon. 

No. 5 Trifolium pratense, a sample which had at the beginning 
a low power of germination, is either of a less good quality or of 
old crop. Already the 3rd year the sample has lost considerably 
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its germination power, and the 4th year the seed is practically 
worthless. Curiously enough, this sample in the 4th year only con¬ 
tained I per cent, of hard seeds, and during the following years the 
number of seeds increased which were not swollen at the close of 
investigation and therefore must be considered hard. The 6th 
examination shows for instance ii % hard seeds in the sample, 
and from the 12th to the i6th year the amount of hard seeds varies 
from II to 13 % while none germinated. 

No. 6 Tnfolium rcpens the ist and 2nd year contained but 
a few hard and no dead seeds and is probably scratched. However, 
the sample retains its power of germination comparatively long. 
First from the 6th to the 7th year the reduction is evident, but the 
8th year the seed still germinates 43 % and the i6th year 6 % 
plus 2 % hard.— 

No. 7 Trifolium repens. This sample does not contain any 
hard seeds and is probably scratched. It decreases the germina¬ 
tion power more rapidly than does No. 6. The sample in question 
contained already the 3rd year 12 % dead seeds. The 9th year it 
was almost dead, whereas — 

No. 8 Trifolium rcpens, which had the ist year a content of 41 % 
hard seeds, kept the germination power better. Still the i6th 
year the germination power is 9 % plus 24 % hard seeds. It is one 
of those samples which have kept the germination power longest. 

No. 9 Trifolium repens, is the same as No. 8 but scratched 
after the first test. This has been done very carefully between two 
pieces of emery-paper. After the scratching the sample does not 
during the first years contain any hard seeds, and just like the un¬ 
scratched, only one i % dead seeds. The 3rd year the amount of 
dead seeds is 5 %, and the 4th year 18 %, whereafter the germina¬ 
tion power decreased rather equally. Mention should be made 
of the fact that some few samples, having the first year no hard 
seeds, in later investigations contained several hard grains. Both 
No. 5 Trifolium pratense and No. 9 Trifolium repens in which the 
content of the hard seeds seems to increase the longer the samples are 
lying, are of interest in this resi)ect. It is, however, not possible to 
give a full explanation of the phenomenon ; the reasons are probably 
that the seed has been stored in a warm, comparatively dry room, 
and the scratching was so slight that the seed shell has been able 
to harden itself so that the water could not force its way through 
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the shell. It is, however, not safe to say that all the seeds, which 
at the end of the germination test prove hard are alive. 

Since 1891, a sample of each of the most important seed species 
tested at the Danish State Seed Testing Station has every year been 
put aside and stored in a drawer at usual room temperature. In 
order to get some account of whether the hard seeds, after having 
lain during so many years, have kept their power of germination or 
not, 300 pure seeds drawn arbitrarily from a sample of Tnfoliwn re¬ 
pens sent in for testing 25 years ago have been placed to germinate 
simultaneously with 200 seeds, i. e. about 7 % of the sample, having a 
good, fresh colour. The seed, drawn arbitralily in 9 days, germin¬ 
ated 2 %, 9 % hard. The fresh-looking seeds germinated 23 % after 
8 days. Of the remainder 97 seeds, i. e. 49 % were then hard. 
These were scratched and again placed to test. Two daj's after, 65 
seeds of the scratched seeds had germinated with well developed 
sprouts. This investigation shows that the main part of the fiesh- 
looking seeds have yet, (after having lain during 25 years) their full 
power of germination and that most of them as Trtfolmm repens, 
are still hard after that space of time and can only be made to ger¬ 
minate by scratching. 

No. 10 Trifoliim repens has from the first a low’ power of ger¬ 
mination. It contained the last year 34% dead seeds but retained 
its germination power almost unaltered during the first three years 
whereafter an equal decrease takes place. The sample contains still 
in the i6th year 3 % germinated and 7 % hard seeds. 

No. II Tnfohum hybridum has the ist year a high power of 
germination and but 4 % hard seeds. The 4th year the sample had 
lost much of its germination power which decreases thereafter so 
rapidly that the seed is practically without value the 6th year. Yet 
the i6th year the sample contained 6 % hard seeds but none ger¬ 
minated. 

No. 12 Trifolium hybridum contained the first 5'ear 10 % dead 
seeds. The 3rd year the germination power had decreased con¬ 
siderably. The nth year the sample only contained 1% germinated 
plus 3 % hard seeds. 

Both No. 13 and 14 Medicago lupulina had the first 3’ear a 
h%h germination power and i and 0 % hard seeds respectively. 
The samples, especially No. 14, have the third year a much lower 
germination power than the ist year, and the reduction continues 
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uniformly. The samples contain, however, the i6th year still 3 
and 7 % germinated seeds respectively. 

No. 15 Medicago lupulina had the ist and 2nd year 6 % 
and the 3rd year 30 % dead seeds after which the germination power 
decreased; in the iith year it was merely 4 % and the sample then 
contained no hard seeds. It is very small-seeded and probably a 
cleaning sample. 

It must still be remembered that the seeds of Medicago lupu¬ 
lina and Anthylhs miner aria are exposed in the threshing to such 
rough treatment that many of them being hard before the thresh¬ 
ing after this lose their hardness. If the seed be stored unthreshed 
in the husks it would certainly keep the germination power better 
than similar seeds threshed by the usual threshing machines. 

The hard threshing frequently causes the seeds of Mcdtcago 
lupulina, Anthylhs vulnerana, and often Trijolium pratense, to contain 
a good many broken seeds. These seeds are in the purity test counted 
as pure seed because the seed shell does not have any break or wound 
suggesting that the embryo is injured ; but during the germinating 
process the cotyledons and the radicle break from each other so 
that they cannot give a plant capable of development wherefore 
the broken seedlings are counted dead. Under the threshing the 
seed has been squeezed and within the shell a breach has taken place 
between the radicle and the cotyledons. In most cases the content 
of broken seeds is a few per cent, but reaches, however, in some 
cases 10 to 20 per cent. Germination results obtained at various 
seed testing stations of a sample vith a comparatively great amount 
of broken seedlings often vary considerably, as a thorough inspec¬ 
tion under the germination test is necessary if the broken seedlings, 
which are mainly to be found among the seeds germinating most 
rapidly are to be accounted for. 

No. 16. One sample only of Medicago saliva was tested. This 
had the ist and the 2nd year, a germination power of 94 % i)lus 5 % 
hard seeds and contained the 4th year 77 % germinated and no hard 
seeds. The sample loses thereafter its power of germination very 
slowly. The i6th year it still contained 33 % germinated and 2 % 
hard seeds. 

The results of the examination of the sample of Medicago saliva 
recorded in table I a, show that this has kept the germination power 
better than have the other species of the legumes tested. In order 
to get information as to whether Medicago saliva is as a rule able 
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to keep its germination power better than the other legume for 
grass lands; 6 old samples of the species in question were placed to 
germinate 23rd of April 1924 with the following results ; 



Germinated seeds 

Germinated seeds 1924 

Mark 



Pure seed drawn 

Seed having 


Period 

% 

arbitrarily from 

a good, fresh 




the sample 

colour 

A 

1898-99 

89 4 * 9 

% 

38 + 0 

% 

56+ 6 

B 

1902-03 

8a + 17 

46 + 4 

73 + 20 

c 

1906-07 

87+9 

57+4 

89+4 

D 

1907-08 

83 + 11 

62 + 3 

91+6 

E 

1909-10 

89 + 8 

67 4 - 2 

97+1 

F 

IQ 1 4-15 

71 + 23 

62+6 

88 + 10 


As was expected the fresh-looking seeds of Medtcago saliva 
as well as Trifolium repens were mainly hard, but most of them 
have, in spite, of the old age, germinated normally without being 
scratched. This investigation confirms on the whole the results 
stated in the two tables with regard to Medtcago saliva and also 
that tliis species seems of the common legumes for grass fields that 
which keeps its germination power best, at all events under conditions 
of storing such as those mentioned in this report. 

No. 17 Anlhyllts vulneraria. One sample only was tested of 
this sjjecies. The ist and 2nd year the sample did not contain any 
dead seeds ; the 3rd year the germination powder had decreased 13 % 
and in the 4th year 22 % -f 5 % hard seeds and the 6th year only 
3 % + 4 %• Without doubt of the species of legumes u.sed for 
grass fields this decreases the germination pow'er most rapidly. 

According to the investigations made, those samples which have 
at the beginning a high power of germination and only a few or no 
hard and dead seeds, decrease this power faster than sucli samples 
which contain many hard seeds but no dead seeds. The reason is 
that the hard seeds are, as a rule, the most ripe and best developed 
and contain comparatively less water than the other seeds in the 
sample ; according to preliminary investigations made heie they seem 
to contain 1-2 % less water than those seeds which most rapidly 
absorb water. The invest^ations in this respect wdll be continued. 

As it appears from the above, w'ell-germiiiating seeds of the 
named legumes, stored under conditions essentially more dry than 
those that are common in the firms’ store-rooms, and idaced to ger- 
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minate under more favourable circumstances than the seed will 
get in practice, keep their germination power unaltered the 2nd and 
3rd year, but in the 4th year an essential reduction — continu¬ 
ing during the following period — will take place. The germination 
speed which decreases earlier than the germination power, is in some 
cases already a little lower the 2nd year than the ist. A series of 
investigations made by ” Statsfrokontrollen ” (i) have shown that 
the germination power in the soil bears a close relation to the speed 
of germination of the seed. In the case of two seed consignements 
with the same power but different speed of germination, the seeds 
with the highest speed should always be preferred (see the exam¬ 
ple on page 299). A sure rule, with but a few exceptions, is that the 
higher the speed and the power of germination of the seed the finer 
and the better developed are the resulting crops. 

Also the various species of grass seed retain the germination 
power differently. 

No. 18 Phleum pratense. This sample had the ist year both high 
speed and power of germination which it kept the 2nd year. The 4th 
year a reduction had taken place and this continued rapidly during 
the following years. The sample had the 7th year a speed and power 
of germination of respectively 9 and 50 % and the nth year the 
seed was dead. The sample in question was of American origin and 
the seed was growm under conditions essentially mo’e dry than those 
under which European timothy is produced. In consequence of this, 
American Timothy contains more hulled seeds than the European; 
with regard to the lower germination pow'er of such hulled seeds (see 
the report mentioned in the foot-note. The Eitropean timothy has, 
as a rule, a higher water content than the American. 

The two samples of Phleum pratense No. 19 and 20, of Danish 
and Saxon origin respectively, have at the beginning a lower germi¬ 
nation power than the American sample and decrease — as appears 
from the table — also more rapidly the speed and power of germi¬ 
nation. The 4th year, in which the American sample had still 95 % 
germinated seed, the two others had respectively merely 47 and 
59 %. The 7th year but 10 and 5 % of seeds of the two samples 
germinated. 

(1) Described in K. Dorph-Petersen’s “Meddelelse om forskelUge Undersogelset ved 
Statsfrokontrollen 1 Kovenhav” (Report on Investigations made at the State Seed 
Testing Station, Copenhagen) with an English summary Nordisk Jordbmgsforskuing ”, 
1922 pp. 429-441). 
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No. 21 Lolium perenne is Datiish and has,, similar to Danish 
seed of the Lolium species, Festuca pratensis, Dactylis glomerata, etc. 
a h^h speed and power of germination the ist year. The 2nd 
and 3rd year a slight reduction takes place which increases con¬ 
siderably the 4th year, but the sample has even in the 9th year 
a germination power of 24 %. The nth year the seed is 
almost dead. 

No. 22 (of Irish produce) and No. 23 Lolium perenne decrease 
as is shown in the table, more rapidly in germination power than 
No. 21. The same is true with regard to the samples of 

Lolium italicum of which species No. 24 keeps the germination 
power a little better than No. 25 (Irish) and No. 26. The seed of 
Festuca pratensis seems to keep the germination power less well than 
the two species of Lolium, even if it has, like the samples No. 27 
and 28 (respectively of Danish and American origin), at the begin¬ 
ning a higher power of germination. The 4th year the reduction 
is considerable and the 7th year the samples are practically 
dead. 

No. 29 Festuca pratensis, which is produced in America, had 
already the ist year a poor germination power and was in all likeli¬ 
hood of old crop ; it loses its germination power quickly and is 
almost dead the 5th year. 

No. 30-31 and 32 of Dactylis glomerata show the importance 
of a high germination speed of the seed. All three samples have 
the 1st year a germination power of 99 % ; but No. 30, which has 
a germination speed of 93 %, retains both power and speed of ger¬ 
mination better than No. 31, that has the germination speed 88 % 
and especially than No. 32, the germination speed of which is only 

70 %• 

That No. 33 Dactylis glomerata, the germination speed of which 
is the first year but 35 % and the power of germination 65 %, 
decreases more rapidly in germination power than the other three 
samples of Dactylis glomerata is quite natural. The seed is prob¬ 
ably some years old. 

The two samples No. 34 and 35 of Avena elatior seem to be an 
exception to the rule, as they retain their germination power about 
equally long, although No. 34 has a considerably higher speed power 
of germination than No. 35. Mention should, however, be made of 
the fact that No. 35 has decreased in speed and power of germina¬ 
tion respectively 14 and 9 % the 2nd year, while No. 34 has 


3 — »»*e- 
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kept both almost unaltered. No. 35 is perhaps a mixture of old 
and new seed. 

No. 36 Bromus arvensis has the year a normal power of 
germination and retains this almost unaltered the 2nd year. The 3rd 
year the germination power decreases considerably and the 4th 
year the sample is practically worthless. Attention must, however, 
once more be called to the fact that the conditions of storing of the 
Seed Testing Station are better than those in ordinary j^ractice. In¬ 
vestigations have shown that seed of the species in question stored 
under ordinary circumstances, during the 2nd year loses somewhat 
and the 3rd year much of its germination power. 

Of the most commonly used grasses Bromus arvensis is the spe¬ 
cies which ripens latest, hence seed of this produced under coi respond¬ 
ing conditions to the other grass seed species, has in general a greater 
water content than these. This is probably the reason why Bro¬ 
mus arvensis decreases more rapidly in germination power than 
most of the other grass seed species. 

The samples No. 38-40 of Alopecurus pratensis have, as is normal 
for this species, even in the ist year a comparatively low speed and 
power of germination and this decreases somewhat the 2nd year, and 
the 3rd year a good deal. The same is true with regard to the sample 
No. 41 tested of Poa tnvtahs but this has also a germination speed 
of but 71 %, which is lower than normal for Danish grown seed of 
Poa trivialis. 

It can as a rule be said that when the grass seed the ist year has 
a good speed and power of germination and is stored under favoui able 
conditions, it is able to keej) the germination power unaltered for 
2 years, while a marked reduction seldom takes place in the 3rd 
year. Grass seed of so old crop has therefore considerably less 
value for seeding purpose than new seed. 

As api^ears from the table (Table 2-d), a great number of 
samples (13) of Beta vulgaris were tested. It should be noticed that 
the samples are not all of the same crop. No. 46 was grown in 1898, 
No. 43 in 1899, No. 47 in 1900, Nos. 42, 44, 45, 48 and 49 in 1901, 
while Nos. 50-54 in 1902, which year the germination power of the beet 
seed produced in Denmark was, on account of frost in September, 
in general very low. 

As is seen from the table, those samples which have at first 
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a high germination power, retain this almost unaltered during the 
first 4-5 years or more. In the fith-gth year they have a fairly 
good power of germination. It is noticeable that the germination 
power is, with regard to a series of these samples, higher the 2nd and 
the 3rd year than the ist and 2nd respectively. Even most of 
those which had the ist year a low germination power keep this 
nearly unaltered the first couple of years. 

No. 42 Beta vulgaris which had at the beginning the best 
germination speed and power (89 and 93 %) keeps this almost 
imaltered until the 6th year, whereafter a decrease takes place very 
.slowly. 

The sam])le has the loth year a germination speed of 73 % and 
a germination power of 79 %, and even in the 17th year a germi¬ 
nation power of 24 %. 

Also the samjdes of Brassica napus and Brasstca campestris 
rapifera No. 55 and 57 which have a high germination power retain 
this almost unaltered the first 4 to 5 years. In the 7th year they 
have a germination power of resi)ectively, 86 and 85 %, and are not 
dead before the 13th or 14th year. 

It is noticeable that the germination si>eed of the samples in 
question decreases more ra])idly than does the germination j)C)wer. 
As the germination energy, i. e. the ability of the seed to 
germinate in short time in the soil, as mentioned before, bears 
a close relation to the germination s])ecd, it is very important, when 
buying seeds — esi)ecially of the root species, but also of others - - 
to be sure that the germination speed as well as the germination power 
is good. The importance of using a seed having a good germina¬ 
tion speed appears from the following example : Tw^o samples of 
Brassica campestris rapifera seed. A, and B, were tested in the lab¬ 
oratory and both were found to have a germination j)OW’^er of 95 % 
after 8 days germinating. 91 % of ./I germinated in 2 days, and 
36 % of B. These figures indicate the respective rates of s])eed. In 
the experiment field belonging to the State Seed Testing Station, 
400 seeds of each sample were sown under exactly equal con¬ 
ditions. 

71 % of samples A germinated in the field in 3 days and 77 % 
in 4 days. 5 % of sample B germinated in the field in 3 days and 
33 % in 4 days. This shows the importance of using a seed that 
germinates rapidly and wrell. The field sown with seed similar to 
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sample A can be horse-hoed between the rows 3 days after being 
sown, as the rows of germinating plants are then already visible. 
Then also, a compact crop can better withstand- attacks of flea- 
beetles or other pests than a thin, sickly crop which sample B 
is sure to yield. 

The samples are tested for the number of days used here in the 
laboratory for the species concerned, viz. 3 and 10 for Brassica na- 
pus rapifera and 2 and 8 for Brassica campestris rapifera. A couple 
of the tests have been extended until 20 and 15 days, whereby a 
germination power somewhat higher than the results stated iu the 
table for the particular samples is found. The rates of germination 
obtained in that way have, however, no practical significance because 
a seed that germinates so slowly is not capable of development in 
the field. 

The two other samples of the Brassica ‘species No. 56 and 58 
have a lower germination power than the first-mentioned and decrease 
also a little more rapidly in germination power than these. 

The samples of Daucus carota lose, as is also known from prac¬ 
tice, the germination power quicker than the three former species, 
especially a sample like No. 61, which has at first a low germina¬ 
tion power will very soon be practically worthless. 

Also with regard to the vitality of weed seeds a series of investi¬ 
gations — a report of which will be given in a further article — 
have been made at the Danish State Seed Testing Station. 

As emphasized before, the conditions under which the samples 
tested have been stored here, are considerably different from those in 
the common store-rooms. The results obtained in our examinations 
are therefore no doubt able to give some information regarding the 
ability of the varied seed species to retain their germination power, 
but it will certainly not be safe from these investigations to draw 
the conclusion that seed kept in store-rooms is able to retain its ger¬ 
mination power during so long a time as has been the case with the 
sample stored at the State Seed Testing Station. 

In order to learn how normally harvested and treated seed for 
our most important crop species, when kept in common store¬ 
rooms, is able to retain its germination power, the Danish State 
Seed Testing Station intends again this year to carry out germination 
tests in regard to seed stored under ordinary practical conditions. 
Simultaneously with these investigations, the water content of the 
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samples should be examined at various seasons. As to the question 
of water content, a series of results of investigations in that respect 
are to be found in a report from the Danish State vSeed Testing 
Station, composed by M. N. Siggard : “ Om Opbevaring af Korn og 
Fro. ” (On storing of cereal seed and other seed). The report con¬ 
tains an English summary (i). 

Prof. K. Dorph-Petersen, 

Danish State Seed Testing Station, 
Copenhagen 


(1) Tidsskrift for Planieavl, Vol 28, page 286-311. 



THE SUGARCANE IN BRAZIL 
AND ESPECIALLY IN THE STATE OF BAHIA 
HISTORICAL NOTES; VARIETY TRIALS. 


The “ UbA ” Sugarcane, and the beginning of Sugarcane 
Cultivation in Brazil. 

At the " Aprendizado Agricola da Bahia ” (at Villa de S. Fran¬ 
cisco) of the Ministry of Agriculture, Industry and Commerce, the 
“ UbA ” sugarcane is being cultivated experimentally. This variety 
is superior to all others from the points of view of drought-resist¬ 
ance and high yield (crop 56.25 to 157.50 tons per hectare). While 
out of the 28 varieties grown in the “ Campo de Experimentacao ” 
of Pitinga, Santo Amaro (State of Sao Paolo), only one, " Caienna ”, 
was found to produce a purer juice than “ Uba ”. The analyses, 
made in July, August and November by the chemist Giuseppe 
Martina (see bibliography 1) proved the juice of this cane to contain 
^ 7‘^7 % of sugar while its purity was 91 %. In his book entitled 
Chimica agricola, Senor Nicolau Moreira states that he found 
by analysis 18.65 % of saccharose in the juice; therefore, since the 
canes produce 50.88 % of juice, 100 kg. of cane contains 9.49 kg. 
of sugar. To its other good qualities the “ UbA ” variety unites 
the merit of hardiness. 

This variety of sugarcane appears to be indigenous in Brazil, 
at any rate, this is the opinion of the historian Frei Antonio de 
Santa Maria Jaboatao (II, p. 121) and others. 

The variety known as “ canna mirim ” (small cane), or " creoula ” 
(creol) because it is regarded as a native of Brazil, would seem to 
have been introduced from Malabar, or Bengala {ibidem, p. 119). 
It was cultivated by the Parecis Indians at St. Vincent (Matto 
Grosso), whence it spread to the other coast regions. This cane is 
light-coloured, being of a greenish yellow hue ; the pith is soft and 
succulent and nearly as thick as that of the ” UbA ” variety, but 
is much shorter, for frequently it is does not attain a greater height at 
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complete maturity than that reached by " Uba ” in 7 months (2.30 m.), 
when the canes are still soft and only have 2 or 3 intemodes. 

The introduction of the sugar-cane into Brazil must date back 
to 1503 or 1504, the time of the arrival of the first " estanco ”( band 
of Portuguese colonists) sent under the command of Christovao 
jACQxnes, or of GoNCj^EO Coeuio by Don Manoee in 1503-1504 
(III, pp. 151 and 161). In note 16 to page 203, Prof. Braz do 
Amarrax, states that the expedition which founded the " feitoriaof 
Santa Cruz was under the command of Gon(;alo Coeeho, not that 
of Christovao Jacques, who could not have come to Brazil in 
1504. There is no doubt that the sugarcane was introduced into 
the island of Tinhare, or Morro do Sao Paulo (where Francisco 
Romero established the first nucleus of the colony of Ilheos on the 
northern coast of the island, between 1524 and 1537), by JOROE 
DE Figueiredo Correia who made the first plantation with ma¬ 
terial coming from Cape Verde. At the same time, the sugarcane 
was introduced b}’ Martim Affonso De Souza into St. Vincent, 
the canes having been brought from Madeira. From the coastal 
district of Ilheo, the plant was introduced into Bahia (Municipality 
of Salvador) by Francisco Pereira Coutinho. 

The “ Tahiti ” variety (Caienna) came from French (Uiiana 
whence it was sent by the (zovernor Joao Severiano Manoel 
Da Costa, Marquis of (Jueeuz. This variety was mentioned on the 
occasion of the visit paid by the Royal F'amily to Brazil (1808) 
with the object ot taking possession of Cayenne in the name of Por¬ 
tugal. According to Estacio de Sa e Menezes (IV, p. 229), the 
French Governor, Victor Hugites, capitulated and left for France 
with the whole garrison in 1809. The first slips of the sugarcane 
" cayemia imperial ” as well as the first sugarcane mill, which was 
driven by steam, were introduced into Brazil by Marshal I^lisberto 
Caedeira Brant Pontes, Marquis of Barbacena {V). 

" The Portuguese found many varieties of cane (the " uba ” 
of the Indians, “ Canna brava ”, Ginncrium saccharoides, Saccha- 
rum sagittatum), but the true sugarcane {Saccharum officinarum) 
was imported from the island of Madeira {Historia do Brasil, p. 238). 
On pages 60 and 62 of the same work, Estacio de Sa saj's. ” The 
sugarcane was introduced into Sicily, thence into Madeira, and 
later into this Island of St. Vincent ”. 

After his return to Portugal, Martim Affonso De Souza des¬ 
patched slips of sugarcane, among other things, from Madeira to 
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Brazil between 1535 and 1538. As we have seen, however, sugar¬ 
cane cultivation had been introduced in Bahia by Thom^ Db 
Souza in 1549. Sugarcane was perhaps grown in Porto Seguro 
in the year 1504 and in Morro de San Paulo between 1535 and 
1537 - 

Even assu min g that sugarcane growing was b^un in 1534 
in Morro de San Paulo, in Porto Seguro or in the Munidpio do Sal¬ 
vador, since in that year deeds of gift were conferred on Francesco 
Pereira Continho on April 5, 1534, on Pedro De Campos Tou- 
RiNHO on September 23, 1534, on Jorge De Figueiredo Correira 
E. AlcarcAo on July 26, 1534 (Acyou, op. dt., p. 190), sugarcane 
cultivation in Bahia would date back to the time when is is believed 
that Martim Apfonso De Souza and his brother Pero Lopes built 
the sugar-factories of Itamaraca (Pernambuco) and St. Vincent 
(San Paolo). Some persons however maintain (Medeiros and 
AxbuquerquE, op. dt., p. 121) that as early as 1527, Pernambuco 
paid tithes in sugar, and find from the history of the colonisation 
of Porto Seguro that in 1503, sugarcane cultivation was introduced 
together with the “ estanco. ” 

These dates only show the antiquity of sugarcane growing; 
the hardiness of the " Uba ” variety and the fixity of its characters 
make it probable that this sugarcane at least is indigenous in Bra¬ 
zil as JOBOATAO among other historians believes. ” Ub 4 ” means 
“ wild cane. ” This variety is resistant to weather, drought and 
to the attacks of both animal and plant parasites. The analyses 
quoted above show its economic superiority, since no other variety 
whether, red or white, produces in Brazil as much as 95 kg. of sugar 
per ton of cane. The average production of the cultivated varieties 
is estimated at about 60 kg. per ton of cane. 

The " Cristallina ” variety which gives a very high sugar per¬ 
centage when grown at the " Aprendizado ”, in Cuba, does not 
maintain its reputation in Brazil. 

In Pernambuco, the varieties “ Conferencia ”, or " Manoel 
Cavalcanti ”, and ” Manteiga ” are largely grown; the latter, 
however, seems the best, since when grown at the " Aprendizado ” 
it proved to be early maturing, vigorous, and equal even to “ Flor 
de Cuba ” as regards height and diameter of the canes which often 
attain the height of 4 m. and more, while they weigh up to 8 kg. 

The variety ” 330 ” which is considered very pure and rich 
in sugar is being grown experimentally at the “ Aprendizado 
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Varieties of sugarcane that have originated as a result of mu¬ 
tation. — In 1917, there appeared among the varieties cultivated 
at the " Aprendizado ” a mutant characterised physiologically by 
greater sugar content and morphologically by the loss of hairs 
on its leaves due to the absorption of less soluble, allotropic 
silica (VI). 

This new variety was given the name of " Seda de brotas. ’’ 

In 1923, another mutant was observed. This was characte¬ 
rised by thinner, shorter intemodes than those possessed by the 
other varieties grown on the same area (" Cayenna ”, “ Manteiga ”, 
“ Bourbon ” and " Salangor ”). The canes were parti-coloured 
(yellow, green, pale-pink) the bud was surrounded by a green ring, 
the nodular protuberances from which the rosts grow when the 
cane is propagated from slips were more marked than usual; leaves 
17.2 mm. in width (intermediate between “ Cayenna ” 60 mm. 
and “ Mainteiga ” 80 mm.), while the tissues of the walls of the 
canes were more resistant than in the case of the 4 above-mentioned 
varieties. 

The phenomenon of mutation is rare, but has long been known 
to occur; the new varieties of sugarcane propagated exclusively 
agamically, have all been obtained by means of mutation. Re¬ 
production from seed which is at present practised in selection work 
at the Experiment Stations was also adopted, according to Bruce, 
in Egypt. In the eighteenth century and at the beginning of the 
nineteenth century, the idea that the sugarcane cotild produce seed 
began to be entertained. In 1888-89, according to Cross (VII), 
in 1884, according to M. A. Santos Eilho (VIII, p. 23), Soi,tvedbi, 
in Java and Harrison and BovEel in the Barbados obtained new 
varieties from fertilised seed. 

Bateson and De Vries employ the term mutation to denote 
the sudden deviations from the usual type which occur in tlie case 
of plants propagated from eyes or slips. The change is due accord¬ 
ing to Eeceerc DU Sabeon (IX, p. 591) to the sudden appearance 
of a new character and to the absence of any forms intermediate 
between this character and the original character proper to the 
variety. Mutation is not the result of the accumulation of dight 
imperceptible changes; the new characters and the new variety 
make their appearance suddenly, while the intermediate forms 
drop out, contrary to the aphorism of Ebibnitz, “ natura non facit 
sdltus ”, which does not allow the existence of different genera 
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without their intermediate forms. In the case of mutation, how¬ 
ever, it is a case of varieties of the same species. 

The “ fita ” (striped) variety of sugarcane first planted at the 
” Aprendizado ” as long ago as 1912, ^owed in September-Octo- 
ber 1923 the following modifications : from the same stool there arose 
striped canes and other canes that had completely lost this unsta¬ 
ble character. The striped canes had dark lines, or bands, on a 
light-green ground. On examining the striped stems, the followii^ 
alterations were observed no stripes occurred between the first 
and the second intemode nor between the twelfth intemode and 
the top, the third intemode had two dark green bands or zones, 
the fourth intemode had 5 narrow, green stripes, the fifth had only 
two stripes scarcely 3 mm. wide and a central band 7 mm. broad; 
the sixth had 8 stripes, one i cm. wide , one 6 mm. wide, two 4 mm. 
wide, and four barely i mm. wide; the sixth had 6 stripes, one 13 mm. 
broad; one 10 mm. broad; one 6 mm. broad; two 3 mm. broad 
and one scarcely i mm. broad; the eighth had four stripes, one 
of 6 mm., one of 5 mm., and two of 3 mm. , the nineth had two 
stripes 4 and 2 mm. broad respectively; the tenth had 3 stripes, the 
widest being 7 mm. and the 2 others 4 mm. broad, the eleventh 
had five stripes, one of 7 mm. and four of 3 mm. This mutation 
is a throw-back to the primitive type. The phenomenon of green 
canes produced by striped varieties had already been recorded by 
J. T. Horne. 

Enemies and Parasites. — The “ Uba ” cane though only re¬ 
cently planted, viz. it had only one leaf, and grew very near to 
the " roxas” cane of the fourth cutting in spite f the undoubted 
hardness of the walls of its stems, was attack n Brotas by the 
larvae of "broa ” {Diatraea saccharalis) . T said that at Per¬ 
nambuco, this lepidopteron only attac oanes after the sixth 
cutting (XI). 

In July, August and September, I found many canes perforated 
by the “ broca ” and others bent, broken, and sucked by foxes 
{Canis vulpes), the " guara ” (Canis jubatus) and the “ guaxinim ” 
{Galidictus vittata) the first of these animals lives in the woods while 
the other two haunt the banks of streams, and at times invade the 
sugarcane plantations where they do much mischief. The stems 
of the “ Uba " variety have hard walls and compact closely-set 
wood-bundles, so that they are difficult to cut, but they are sucked 
in preference to the softer-walled stems of the other varieties. I 
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think this anomaly may be explained by the fact that the stems of 
“ Uba ” being thicker than those of the other kinds, can be easily seized 
by and held between the teeth of the above-mentioned mammals. 

JOAO SlLVERIO Guimaraes (Ing.), 

Director of the ** AprendUado agricola de Bahia ”, Villa S. Francisco 
(Ministry of Agriculture^ Industry and Commerce), 
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VINE CULTIVATION AND THE WINE INDUSTRY 
IN JUGO-SLAVIA 


I. Generai,. 

The present kingdom of the Serbs-Croats and Slovenes (Jugo¬ 
slavia) consists as to one third of the old Serbian territory, and 
as to two-thirds of the countries annexed by Austria, Hungary, 
Turkey, Bulgaria and Montenegro, and inhabited for the most part 
by peoples of Serbian origin. 

These two parts of the present Jugo-Slavia are devoted exclu¬ 
sively to agriculture which in all its different branches is the 
basis of the prosperity of the people and the economic life of the 
Kingdom, and at the present time has an area of 248 000 square 
kilometres. 

Crops, pasture, and forestry are the three outstanding features 
in the national economy. Fruit growing, and vine growing are gen¬ 
eral, as is the case in all southern countries where soil and climate are 
suitable. Vine growing, however, though highly important, is not 
the principal object of cultivation. Vines have been grown in the 
Balkan regions since the times preceding the immigration of the 
Slavs. When the Serbian tribes of the Vlth and Vllth centuries, 
gradually came to occupy their present territory, they found the vine 
already being cultivated. The natives (Illyrians and Thracians) and 
the Roman and Byzantine colonists instructed them in viticultmre and 
wine-making. Until that time, in their former home in the Russian 
Steppes and Galicia, the Serbs, like all other Slavs, knew how to pro¬ 
duce and drank solely beverages made from fruits, cereals (beer and 
“kvass”) and honey. 

The vine is frequently mentioned in mediaeval Serbian litera¬ 
ture. The Czar Lazzaro who died in 1389, encouraged the making 
of new vineyards and distributed the seedlings among the monasteries, 
the region most suitable for vine cultivation was in the south-west 
of Serbia which is sunny and has rocky slopes. The vineyards, at 
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Tikvedbe, the first to be destroyed by phylloxera at the end of the 
XIXth century, were well known throughout Serbia and those also, 
in the neighbourhood of Prizren. 

The historian, Cedomir Miatovic holds that the fertile Metohe 
and Sitnitza areas are the original home of Serbian vine cultivation. 
The governor Giuradj Brankovic in the XVth century transplanted 
vines from his vineyards at Prinzen and Prisetina to the coxmtry 
round his new capital Smederevo on the Danube and also his Hunga¬ 
rian estates at Tokay. The governor Stefano at the end of the XIVth 
century had previously planted vines of superior quality in the ne%h- 
bourhood of Belgrade The wines of Ritopec, a village near Belgrade 
on the Danube were popular throughout the country from the XIVth 
till the XIXth century Wine from Dalmatia was imjwrted at the 
request of the great Serbian rulers who paid a high price but, receiv¬ 
ed a wine diluted during the journey They therefore began to en¬ 
courage local growing and towards the end of the XIVth century 
successful results were obtained Vine cultivation was extended 
and rulers, monks and landowmers were known to owm well stocked 
cellars. 

The ancient, jwpular literature of the Serbs including their 
folk-songs, refened to the wines of that period exclusively as red, 
brown and purple, and it is clear that as yet the making of white 
wines was unknown and white wines w'ere first made in Serbia 
at a much later date. The cinnamon coloured w'ine, made from a 
mixture of w'hitc and red grajres was prepared in all the villages of the 
distiicts situated at a distance from the large centres. This fact 
confirms the statement made above and shows that owing to lack 
of initiative, the ancient forms of vitrification have been continued 
even u]) to the present tiiire 

The cultivated area of the Kingdom covers 10 457 000 hectares 
t. c. 42.5 % of the total area. The vineyards occup> 387 000 hectares, 
^ 3 7 % of the national territory Only half this area according 
to official reports of the Ministry of Commerce, should be taken into 
account, as due allowance must be made for vineyards abandoned or 
damaged by the war or phylloxera. With regard to the effective 
production of the Serbian vineyards according to the data collected 
by the Ministry of Agriculture the vineyards shown in the 1922 cen¬ 
sus covered an area 171 634 hectares. According to the Ministry 
of Commerce, the average yield value to the producer in 1922 was 
141 796 703 French francs. So important an industry naturally 
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plays a conspicuous part in the national economy Table I shows 
the area under vineyards and the wine production in the various re¬ 
gions of Jugo-Slavia. 


Tabue I. — Area under Wineyards and the Wine Production 
in Jugo-Slavia. 



Countries 

Vineyards 

Wine production 


en i<)2i 

IQ 20 j 

1921 

U)22 




hi. 

hi. 

hJ 

1. Regions, north of old Serbia . ... 

2. » south )> )i » . 

3. Croatia and Slavonia. 

4. Bosnia-Herzegovina .... . . 

5. Ex-Hungary (Voivodina).. 

6. Slavonia. 

7. Dalmatia. 

8. Montenegro. 

25 297, 

12 477,3^ 

48 504,00 
(> 280 
28028,54 
20 488,64 
29 406,58 
1 150,90 

434 428 

i<j8 536 
849 968 
94 293 

638 881 

349 751 

531 402 
' 549T 

1 

5(>4 389 
90732 

847 o(>4 

123 773: 

372 sOO 
564 588 
376 506 

3947 



Total . . . 

171 f* 34,.50 

3 105 840 

3 149 <>55 

4 815 125 


Average par hectare . . 

— 

18,10 

18,35 

27,.53 


Almost the whole of the product is consumed locallj’and exjwrt 
is of secondary importance, only amounting to 0.63 % of the total 
production. The reasons will be seen later. Tables 11 and III 
show the export of wine and “ rakiya ” or gra})e-skin brandy, and 
Table IV the total exports of agricultural produce and wine from 
Jugo-Slavia ; Tables V and VI the distribution of the export of wine 
and brandy. 


Table II. — Export of vine from the Kingdom of the Serbs, 
Croats and Slovenes. 



Amounts 

Value 


kg. 

diiiari 

1919 . 

9 438 784 

28 588 752 

1920 . 

2 044 644 

6 932 830 

1921 . 

I 904 082 

5 581 420 

1922 .. 

8 534 000 

28 600 000 

1923 . 

I 354 000 

7 200 000 
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Tabi^III. — Export of " rdkiya 


Amounts 


Value 




dinar! 


1919 

1920 

1921 

1922 

1923 


2 204 ^80 
II 2 179 

10 000 


22 005 000 
1 800 005 
557 400 
I 000 000 


Tabjuk IV. ” Value of the total of exports and of the export of wine. 


T 920 , 

1921 . 

1922 . 

J 92 ^ . 



Pcrcentacje of the value 

Total oxpoit 

of wine exported com¬ 
pared w itli total export 


1 values 

dinari 

% 

I 320 O06 035 

0 52 

2 460 7^7 3(>2 

0 22 

3071 500000 

0.00 

3 353 800 000 

0 21 


Tabuc V. — Export of grape-skin brandy, 1920. 


Importing countr> 

1 

1 

Quantity [ 

Viilue 



kg 

1 dinar! 

Austria . . 


1 12 5J T 

1 2 801 020 

Hf2:vpt . 


I ^48 

1 2()90 5 

Tchecko Slovakia . 

• • 


i«5 

Total . 

' • 

113 Of >8 

j 1 828 200 

TABeE VI. - 

Wine exported, 1920. 

Importuig country 


1 1 

Qii.uitit> 

j V.iluc 



Isg 

1 dm 111 



I 4(>T 808 

4 



107 727 

384 ■)^4 

Hungary. 


10 

50 

Roumania. 

, 

TI9 

480 

Tchecko-Slovakia . 


4O} 240 

I 636 159 

Switzerland . 

. 

70 

400 

Disputed area . 

• • 

10 580 

JT 700 

Total • 

* • 

2 044 644 1 

6 932 830 
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Before the war Serbia exported a certain amount of fresh grapes 
to Austria and Switzerland. At the present time these exports have 
been suspended, but instead currants have been imported (see Table 
VII) though the vine districts of Dalmatia, Macedonia in the South 
of the Kingdom might well produce them themselves. 


Table VII. — Importation and exportation of currants 
and raisins. 



Quantity 

Value 


kg. 

dmari 

Importation, 

Currants from Greece and Italy . . 

Raisins from Spain, Italy, France and Smyrna 

1517 

585 925 

12355 

2 175473 

Total . . . 

587 442 

i 

2 187 828 

Exportation • 

Raising to Austria ... . , 

1 

2 

35 


In the matter of the area covered by vineyards and average pro¬ 
duction, the Kingdom of the Serbs-Croats and Slovenes compared 
with other European countries, omitting Russia, occupies the 6th 
place as regards area and the 5th as regards production as is shown 
in Table VIII. 


Table VIII. — Area under Wineyards and Wine Production 
in different Countries, 


Country 

Area under vineyards 

1 

Wme production 


ha 

hi. 

Italy. 

4 236 000 

33 000 000 

France . 

1584 365 

55 248 337 

Spani. 

» 330 3J3 

T9 204 303 

Portugal. 


3452913 

Hungary. 

207 429 

2 820 000 

Jugo-Slavia. 

170 841 

3 670 444 

Greece. 

170 000 

I 816 800 

Rumania. 

132 on 

2 370 663 

Germany. 

73 841 

I 754 916 

Bulgaria. 

45 238 

I 315 760 

Austria . 

37 3^9 

292 478 

Switzerland. 

18 500 

400 000 

Tcheko-Slovakia. 

18 500 

333 378 

Luxembourg. 

I 500 

29 000 
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The production in Jugo-Slavia is therefore of considerable im¬ 
portance ; but the wine consumption is confined to the country itself 
and does not figure in the world wine trade. The following are 
the chief reasons for this fact: firstly the antiquated methods of wine 
production employed, and the consequent inferiority of the native 
wines, and their incapacity to stand long journeys; secondly, the 
high cost and defective transport, the high custom duties with their 
troublesome formalities and the irregularities of the exchange. In spite 
of this, however, the favourable soil and climate conditions should 
eventually lead to more satisfactory results both as regards (juality 
and quantity throughout the greater part of the vine-growing areas. 

The advances made in agricultural science, thanks to the work 
of the Viticultural and Oenological Teaching and Expeiiment In¬ 
stitutes, should have an important part in the future develop¬ 
ment of the Serbian wine industry. Both the Government and the 
State Institutions are much interested in the question, although agii- 
cultural and especially oenological instruction are only as yet in the 
rudimentary stage. Bor a population of 12 million poisons of whom 
80-85 % make their living by agriculture there are only 23 agri¬ 
cultural schools with a total of 1500 pupils. Tw’o of these schools 
are of an advanced character, one is a normal school and two are 
elementary. There is thus one school per 500 000 inhabitants, 
and eveiy 10 800 square kilometres. On the other hand in Tcheko- 
vSlovakia for example, there are 156 schools of agriculture for 
13 500 000 inhabitants ; in Germany where only 28.6 % of the popula¬ 
tion is agricultural, one school per 107 138 inhabitants and for every 
892 km^ i, e, i school for every group of 30 633 inhabitants wiiich 
live by agriculture. 

The Government and the public associations are now' w 01 king 
energetically to popularise agricultural instruction and the Agricultural 
Co-operative Movement, (** Zadrugiw'ith its head ({uarters in 
Belgrade has already made distinct progress. 

i 

II. Vine cui,tivation and the wine industry in oed Serbia. 

In old Serbia there are no large vineyards and a vineyard of 
10-20 hectares belonging to a single proprietor is very rare. 

The northern region, on the banks of the Danube and the Mo¬ 
rava is divided into the vine growing distiicts of SmederevoandPoja- 
revatz, Negotin, Giupa, Ugitza, Leskovatz etc. The southern region 
consists chiefly of the provinces which were annexed after the last 

4 —Ajr. tng. 
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war with Turkey ; the area under vines is about one-third that of the 
northern region, and both the production and the (quality of wine 
are decidedly inferior. This fact, which is at first sight somewhat 
surprising, is not due to any unfavourable natural conditions but 
rather to (i) the long duration of the supremacy, of the Moslems whose 
laws forbid the use of wine ; {2) the devastation caused during re¬ 
cent wars ; (3) the damage done by phylloxera during recent 3’^ears’ 
aggravated by the emigration of the inhabitants, causing a shortage 
of labour for the work of re-establishment. 

Belgrade and the other chief towns in Serbia consume exclu¬ 
sively the wines from the north or from the provinces of iJalmatia 
Voivodina and Herzegovina. The south consumes all its own wine 
production and also some of the wine grown in the northern region. 

The vineyaids of Old Serbia cannot be said to be in the best 
possible condition although during recent 3’ears there has been a 
marked improvement.— Phylloxera was prevalent in 1882-84 » 
work of re-establishment was recommenced but is far from being 
finished and out of 171 634 hectares under vines in the Kingdom, only 
some no 000 hectares have been re-established while 61 634 hectares 
are still unplanted. The proportion of vineyards re-established in 
Old Serbia is even lower and in the absence of statistics, it may 
be roughly estimated at 50-60 % of the vine covered area. 

vSerbian vine-growers appear to prefer using cuttings or layers 
for propagation jmrposes in spite of the ])resence of phylloxera, but 
although this method is more economical it is decidedly dangerous. 
Only on the larger estates or w^here new vineyards aie being made, 
has use been made of American vine stocks. These are not easy to 
obtain, as the American vine nurseries are few and as a rule belong 
to piivate owners. Within the last two or three years, however, sev¬ 
eral nurseries for American vines have been planted and placed un¬ 
der the control of the Government experts and these are distributed 
over the whole region reserved for vine culture. The larger number 
of nurseries are still only at a x^reliminary stage of development. 

Vine stocks at the jiresent time command a high price wlien pur¬ 
chased from piivate nurserymen :— viz. 2-3 dinari j^er stock. Their 
quality leaves much to be desired and insufficient attention is given 
to the toleration of lime by the various stocks. So far very little has 
been done in connection with soil study and analysis in the Serbian 
vineyards. A certain number of schools giving courses in horticulture 
and wine making are to be found, in Old Serbia but the instruction 
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is of a very elementary nature. The number of specialists in vine 
growing who have been trained in Germany, Austria or still less fre¬ 
quently in France, is very limited and far from meeting the require¬ 
ments of the country. 

The oldest school of oenology and the best equipped is situated at 
Bukovo, near Negotin, in the former Monastery of Bukova. Before 
the war, this school possessed a fine collection of vines, a laboratory, 
educational collections, a vineyard covering 25 hectares and cultivat¬ 
ed by the students and a fairly well-equipped cellar. After the 
Bulgarian invasion in 1915, this was all destroyed and the vineyards 
were abandoned ; at the present time the work of restoration is pro¬ 
ceeding. In Old Serbia the following agricultural institutions are 
to be found : a facult}^ of agriculture at the University of Belgrade ; 
five elcinenlary agiicultural schools (including Bukovo) and live 
exiieriment stations with practical courses. 

In general, the attention given to the vines leaves much to be 
desired. In 1874, M. Millintin Savic, the wine expert said: our wine¬ 
making technique and methods of vine-growing are of a primitive 
order and very little progress has .since then been made. 

The vines are si)aced at 3.50 to 2 m., and diffeient vaiieties are 
cultivated indiscriminately. The land is worked two or three times 
a year chiefly with the hoe and very rarely with the spade. No 
use is made of animal labour and only occasionally is the land dug 
up in the autumn after the vintage, in spite of the manifest advant¬ 
ages of this i)ractice. Intensive cultivation from the standj)oint of 
keeping the land free from weeds is relatively low. Primitive methods 
of pruning, a matter of fundamental importance in wine growing are 
followed and probably they are still the same as those inherited from 
the Turks, and such as the writer noticed in 1921 outside Constanti- 
no])le. Pruning takes place in the early S]ning and often too late 
in seasons when the heat beguns early. The branches are cut short 
even in the case of vines which are better suited to long pruning. 

From 2 to 5 branches are left on each stem with i or 2 eyes. 
Raffia is used to tie the stems to the stakes. 

There is no original Serbian treatise of any note on national vine¬ 
growing and wine-making, in spite of the importance of this branch 
of agriculture in the country. 

As regards peronospora, which is very prevalent, the Bordeaux 
spray is used 2-3 times each year. Against oidium which is less wide¬ 
spread and confined to certain districts, a sulphur spray is used 
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2-3 times every season. Anthracnose is frequent but not serious, 
neither black rot nor any other harmful fungous diseases have as yet 
been notified. Chlorosis has been reported in isolated cases in differ¬ 
ent parts of the country. Very few insect pests are known apart from 
phylloxera. These points are all of importance as regards the future 
development of vine growing in Serbia, according to modern theory. 

The species cultivated include: Native varieties Smederevka 
(see Plate I), AdakaUca (see Plate II), Skadarka (Cetcrscka or Me- 
kisc.), Zelenika, Voloujaisko Oko (see Plate III), Kamenitcharka 
(Rskovatz), Zatchinak (see Plate IV), Prokoupat (see Plate V), 
Nichevka, various types of Drenak, (see plates VI, VII and VIII), 
Targe Dinka, Small Dinka (Ruzhitza or Bagrina (see Plate IX), 
Tissitchina (Plate X), Gratchevina, Tamjanika (Plate XI), Slanka- 
menka (Majarva), Ranka (see Plates XII- and XIII), Verous (see 
Plate XIV), etc. Foreign varieties ; table grapes and wine . White 
Muscat, Madeleine Royale and Madeleine Doree, Muscat Hamburg 
(Plate XV), Muscat Malaga (Plate XVI) etc. for wine only. Portn- 
guese, Pinot noir (Burgundaty), Riesling, Traminer, Semilion, Sanvi- 
gnon. Cabernet Franc, etc. All these foreign varities though only 
introduced some 20-25 years ago, are well acclimatised. 

The wine grapes are chiefly of native origin and the Serbs are 
conservative in this respect. They ai)pear to be still afraid of using 
grapes from foreign vines with whicli they are unfamiliar and u]> to 
the present no comparative tests have been made in Serbia with im¬ 
ported varieties, as regards qualities of acclimatisation, productivity, 
regularity of yield, and quality of the wine obtained. This is at 
present the most important problem to be studied at the Viticultural 
Stations and nurseries and by the State experts. 

The vintage in Serbia begins at the end of September and lasts 
throughout October and sometimes also through November, as 
was the case in 1921. Primitive methods are employed, with no dif¬ 
ferentiation between grapes of different qualities and ripening at differ¬ 
ent times, while often the white and red grapes are not separated. 

For this reason, the pink or cinnamon coloured wines of all shades 
are common in Serbia, especially in the Negotin district and among 
the peasants. Since the vines arc distributed promiscuously, even on 
the same property, the wine from one cask differs from another ac¬ 
cording to the species particularly prevalent in any one part of the 
vineyard. 

Mechanical presses and crushers are not well distributed in Serbia. 
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As in old times, the peasant generally crushes the grapes on the hollow¬ 
ed stones or in the vat, with a simple two-forked stake. After wine- 
must has been extracted, the skins are fermented for distillation 
without further pressing. Crushers are often used but not presses 
as in the neighbourhood of Negotin and where the wine press has 
been introduced as at Belgrade, Smederevo, Giupa, Negotin etc. 
the grapes are insufficiently pressed, and the result is only first extract 
wine with a loss of 10-20 % in the wine that might have been produc¬ 
ed if the pressing had been complete. 

At the present time, the use of the wine press appears to be in¬ 
creasing and it is to be hoped that in the near future it will be 
universally employed throughout the country, even in the more re¬ 
mote distiicts. The wider distiibution of the press, which the Ser¬ 
bian cultivators were learning to appreciate, was stopped by the war, 
when a large quantity of the w’ine plant was destroyed and many people 
ruined. 

Another serious defect is the inferior quality of the wmie vats, 
which are not kept in proper condition. A large number of vats 
w'eie destro3"ed duiing the w ar and have not yet been replaced. Those 
which remain consist chiefly of casks holding 10-50 hi. The small 
proprietor is often unable to fill the cask entirely and naturally the 
wine is spoilt and turns sour. There are no doubt certain proprietors 
who are properly careful of the condition of their vats, brrl the ])easants 
are apt to neglect this dut^^ In the villages the empty vats are left 
in the open or under rough shelter, throughout the winter, spring 
and summer, until the following vintage. Consequently they become 
dried up and mouldy. 

In 1874 Savic wrote :— “My throat becomes dry when I drink 
the common wine, the disagreeable flavour of which is attributed 
by the producers to the taste of the soil and not as it should be, to 
the defects in the wine vat He also stated that '' the Serbian 
wine drinkers do not distinguish between the acetic acid and the 
tartaric acid flavours and that “it is necessary to start at the be¬ 
ginning with the education of the taste of the consumerThis is 
only too true and his observations hold good even today. 

** Our people do not expect good wine and do not show any refined 
taste, in their choice'', says the agricultural scientist Vkutsckovic 
(Tijak, No. 5, 1923). It appears that the wine in request by the or¬ 
dinary buyer must always be cheap and that the difference in price 
between a pure wine and a thick or sour wine is insignificant. There 
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is therefore no particular encouragement to produce good wme and 
to use better methods of conservation. The fact that certain improv¬ 
ed methods have been employed with success with some native 
wines, indicates the possibility of producing an agreeable wine, if 
modem technique is followed. Very little bottling is done and 
filtration and clarification which have been in common use for a long 
while throughout Europe is only practised in Serbia by a few whole¬ 
sale merchants in Belgrade. 

With a view to the general improvement of vine cultivation and 
the wine industry in Serbia, the Government has during the last 
few years initiated a scheme which includes the following ; 

(1) The establishment of nurseries as mentioned above which 
are, however, still only in the early stages of formation. 

(2) An increase in the number of agricultural schools and si)e- 
cial courses. 

(3) An increase in the number of State agricultural officers 
which is, however, still very limited including only j8 ])rovincial and 
167 district officers, i. e. 1 for every 21 112 inhabitants. Amongst 
the existing State agricultural officers very few have had si)ccial 
training in viticulture and oenolog>\ 

(4) In 1923 the first oenological exi>erimeut Station w’as estab¬ 
lished at the agricultural college at Bukovo, for the analysis of wines 
and soil and the study of all questions relating to vine growing and 
oenology in the country. 

The working out of this plan is only m its early stages and the 
development of oenology in Serbia on scientific lines of technical and 
economic organisation remains a long and difficult business. 

“ Hitherto much less has been done in Seibia for improvement 
in the wine industry than in viticulture itself. In the first place, 
there are very few institutions for training specialists and very little 
modern plant”. (Velitsckovic, 1923, IbiU.). Such is the opinion 
of an expert who goes on to say : “ Most of our wme growers prepare 
the wine empirically without any knowledge of scientific methods. 
Hence there are as many types of wine as there are producers ”. 

Savic in 1874 and Veutsckovic in 1923 were both agreed as 
to the best method to be adopted for developing the Serbian wine 
indirstry, and its proper organisation so that it may become an im¬ 
portant feature in the national economy and the exjjort trade of the 
country : 

(i) Firstly it is desirable that the vine grow'crs should form 
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Societies with co-operative cellerage and storage tinder the charge 
of experts. This association should provide members with the ne¬ 
cessary modem equipment of good quality at reduced prices. At 
the present time a certain number of vine-growers societies known as 
Zadrugi ” are working successfully e, g. at Smederevo, Venciatz and 
Arandjelovatz, etc. 

(2) Development of Experiment Stations and wine testing 
laboratories. 

(3) Improvement in the taste of the consumer and the need 
of familiarising him with good wine. 

(4) Populaiisalion among wine growers of modern methods 
of preparation and conservation of wines. 

(5) Increase in the number of instructors and oenologists. 

(0) legislation against the adulteration of wines and prohibi¬ 
tion of the sale of adulterated or deteiiorated wines. 

It is in this way only that Serbian wines can eventually take the 
place that they merit in the national economy through their good 
natural (jualitics and the importance of the production. 

Steps should also be taken to encourage exportation as well 
as the general use of the wines in the country as valuable and whole- 
same beverages and perfectly harmless. At the present time, the 
consumi)tion of si)irit made from grape skins and plums is wide¬ 
spread and the cause of alcoholism. 

Serbian wines cannot be said to be of any set or constant type. 
Wines have been put on the market wdth the same designation of 
origin which may at different times be rough and strong, acid and 
light, or sweet and scented, and sometimes again adulterated or sour 
and almost invaiiably thick. This is certainly not doing proper just¬ 
ice to the possible wine products of Serbia such as they would 
be if modern technical methods and knowledge w^ere used in the treat¬ 
ment of its excellent grapes as has been the case for many generation 
ill the rest of Europe but which are so far so little known in Serbia. 
If these lines, w^ere followed, Serbia could produce its own distinctive 
wines :— sufficiently alcoholic, light, ref resiling, w ith some body and 
of good colour which although not caj^able of coniiietiting with 
the best wines of Europe and the wdl known brands, would at 
least provide a good a table wine wiiicii would be a])preciated both 
by local consumers and for export purposes. Conditions are not 
favourable for the production of strong sw^eet wines, except jicrhaps 
in Macedonia. Hence it is not likely that much encouragement 
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will be given to the production of natural sparkling wine in Old Ser¬ 
bia where the soil is a heavy clay. But in the writer’s opinion, the 
production of cognac which up till now has been neglected, should 
become distinctly important as the natural conditions appear to be 
exceptionally favourable and the low priced acid and light Serbian 
wine is particularly well for adapted this branch of production. Here 
too the application of modern methods in distillation would be high¬ 
ly advantageous. 

According to the results obtained by the writer at Smedereo, 
an average of ii to 11.5 " grades ” of alcohol was obtained in 1921 
and 9.5 “ grades ” in 1922 which was an exceptional year as regards 
rainfall and early autumn frosts. The tartaric acid content in the 
new wine was 8-11 %; the average for Serbian wines was from 8-12 
“ grades ” of alcohol, according to the district, usuallj* 9-10 and only 
for the better qualities wdnes up to ii or 12 the wine made by the 
vine growers themselves is never higher than 7-8 grades. Taking into 
account the limited exportation of Serbian Mine, which hasdeciea.sed 
during the last few years as is shown in Table II, and the high yield 
the trade question presents special difficulties. The value of the 
dinar (about 9 I/2 d at par), has decreased considerably during recent 
years. The cost of produce and goods in general has risen, but 
the cost of wine has considerably decreased. After three successive 
years of high yield (1921-23) the wine market w-as overstocked and 
the competition of the superior wines from Dalmatia and the ex- 
Hungarian provinces has also proved a decided hindrance to the sale 
of Serbian wine. 

The principal types of Serbian wines, named according to the dis¬ 
trict where they are grown : are : Yeliscko, Giupsko, Venciatsko, 
Niscko, Smederevsko, Kragunyevatscko, Krainsko (Negotinsko), 
Pogiarevatscko, Kavadarsko, Tikvesko, etc. The chief centres of 
the wine trade are Belgrade, Alexandrovatz, Negotin, Smederevo, 
Kavadartzi, Skoplie. 


III. Vine Cxjltivation and the wine industry in the new pro¬ 
vinces OF THE Kingdom of the Serbs, Croats and Slovenes. 


In the annexed territory which was formerly part of Austria- 
Hungary, vine growing and the wine industry are widespread and 
more progressive methods are followed than in Old Serbia. The 
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diagram below shows the rate of production in hundreds of thousands 
of hectolitres, in the various provinces of the Kingdom. 

Distribution of Vineyards in the Kingdom of the Serb-Croats and Slovenes. 



In the territory formerly belonging to Austria-Hungary good 
sized vineyards are to be found with sufficiently well equipped cellars, 
w’here the vats are well looked after The vines themselves, including 
those on the smaller estates, are mostly selected and acclimatised 
vaiieties such as Riesling, Traminer, Semilion, Pinot, Silvaner, Mour- 
vedre. Cabernet etc. which are for the most part grafted on American 
stocks. Attacks of phylloxera are of recent date and occur chiefly 
in Slovenia and Dalmatia; the w'ork of re-establishment has been 
quickly carried out. Single varieties are cultivated and not different 
varieties indiscriminately'. Cultivation and piuning are performed with 
care and there are many excellent specialists especially among the 
Croats and Slovenes. In Croatia a special vines inspection service 
has been organised to instruct the vine grower and to see that the 
work in the vineyard and cellar is regularly carried out. The Schools 
of agriculture and oenology' are well organised, but their number is 
still inadequate. There is a Faculty of Agriculture at the University 
of Zagabria; a middle school at Krigievtzi and another was established 
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at the end of 1922 at Maribor and there are also nine lower schools. 
At Butinir (Bosnia) there is an experiment Station with practical 
courses. Wholesale merchants often make use of the oenological 
Laboratory at Zagabria and Lubiana for the analyses of the wine.s 
which they have purchased. There is also an cenological exi)eriment 
Station at Zagabria. 

The large cellars allow the wine to mature for 2-3 years and bott¬ 
ling is the common practise. The type of wine from each particular 
region is more clearly marked than in Old Serbia, but the distinctions 
are not yet absolutely defined. The wine press and cmsher are in 
very general use, even in the villages, and clarification and filtra¬ 
tion are recognised practices. In the larger cellars before bottling, 
pasteurisation is often carried out. The wines of Mostar (Herzogovina), 
Gilaw’ka, Blatma, Suvarak, are preferred in the Belgrade market to 
the Serbian wines and their price is one and a half times higher. 
Wines from Voivodina also enter into competition; they arc sold at 
a low price and are of better value in spite of lower strength in alcohol 
(8-10® Mall.) than the best wines of Old Serbia. In Belgrade, 
these are the only wines sold in bottle ; they are chiefly for table use 
with a characteristic flavour and good colour of medium strength 
and pleasant aroma. 

When reference is made to wines which are used in the first 
few years there is no reason to sj)eak of the “ bouquet ”. The aver¬ 
age alcoholicity is from 8-13° Malligand; for the smaller vineyards 
8-10®; for the larger estates 10-13®. Voivodina supplies white wines 
at 8-11® Mall, at a very reasonable price. Red wine scented with 
sweet-smelling herbs and sweetened, of the Bermet vermouth type 
is popular in Serbia and is made chiefly at Kailovci in Sirmia. The 
red wines of Dalmatia command a higher price than Serbian wine, 
they have an alcoholic strength up to 16® Mall, and are distinctly 
aromatic. 

The principal wine markets in these provinces are the following , 
in Slavonia, Brod, Pozsega, Giakovo, Slatina, in Slovenia, Maribor, 
Ptuj (Pettau), Ljutomer, Radgonia, in Croatia, Zagabria, Krigevtzi, 
Yaska and Varajdin ; in Voivodina, Kailovli of Siimia, Bela-Tzrka , 
Vrehatz ; in Herzegovina, Monstar; in Dalmatia, Sj)alat a, Sebenico, 
Bolnabatscin. 

The oldest and most advanced vine growing region among these 
provinces is Dalmatia, where the vines cover 6 4 % of the total area 
of the province. 
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The wines of Dalmatia were exported to Italy as far back as 
the XVth century and were celebrated throughout Europe. Dal¬ 
matian vine growing had a special period of prosperity especially 
from 1878 to i8go when France, owing to the ravages of phylloxera 
in her own territory, began to purchase the larger quantities of wine 
from Dalmatia which caused the jrrice to rise ten fold. The whole of 
the coastal area and the islands were covered by a continuous series 
of vineyards. In successful years the Dalmatian yield amounts to 
1.5 millions of hectolitres — and in 1923 it was 750000 hi. The 
wine hrdustiy is the chief occupation of the inhabitants. 

Recently, considerable damage has been done by irhylloxera and 
re-establishment of the vines is being efiected, American stocks being 
used for grafting. There has been no rise in the export trade in wines 
during the last few years, but a distinct falling off. The following are 
among the causes: the uncertainty in exchange rates; interruption 
of commercial relations during the war ireriod; taxation arid customs 
difficulties; high price and delay in transport service wliich is also 
poorly organised. Before the war Dalmatia exported its better quali¬ 
ties of wine chiefly to Austria and Italy ; at the i>resent time there are 
no exports to Austria and very little wine is sent to Italy. 

In order to renied)* the present conditions the Government has 
drafted a series of regulations, rvlrich, however, have not yet been 
put into operation, to the serious detriment of the export trade in 
wines. 

The co-oi)erative wine making movement makes very little 
headway in these provinces. Co-opeiation is,however, well rejiresented 
by the agricultural associations which bring together all branches of 
agriculture and are in the main societies of consumers. 

The development of jrrodiictron and the organisation of the ex¬ 
port trade should eventually make it jrossible for thc.se provinces 
to export wines to the neighbouring countries which have no wine 
production. By improving technical methods it should also be pos¬ 
sible to obtain a tyjre of table wane of good flavour and if not of the 
highe.st qiralitjq at any rate jmre and wholesome and corning from a 
district exceptionally well suited for vine culture both as regards 
soil aud climate. 

Leon Markoff, 

Member of the idmimsirattve Committee of the 
Soaitv of a%r%cullural experts tn ike 

Ktnfidom of the berbh, Croats and Slovenes. 
Belgrade. 
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FORMALISM IN BREEDING OF LIVE-STOCK 
AND MODERN RESEARCH ON HEREDITY. 


The characters to be aimed at in breeding have for the most 
part been settled by exi^erts at fairs or shows, but frequently compe¬ 
tition has played a decisive part in directly encouraging breeding 
for certain economic qualities. There is no doubt that the rivalry 
between breeders of butchers’ beasts has greatly contributed to the 
develojjment of the present type of cattle in England. 

Further, comj^>etition has been the cause of fixing a certain coat- 
colour, or the position of the horns as characteristic of a particular 
breed. This desire for uniformity has had the unfortunate result 
that domestic animals which do not conform to the standard, espe¬ 
cially as regard coat-coloui, are often slaughtered, althorrgh not aU 
the individuals were destined for breeding purposes. 

In the case of horses, however, all the foals are kept, and therefore 
the tendency to uniformity is not so marked as in other live-stock, 
excejit in certain instances, where matched animals are required 
which justifies severe measures being adopted to insure uniformity. 

In sheep-breeding, rigorous selection is practised with the object 
of obtaining a white fleece, which is of real economic importance, 
since white wool dyes more easily than coloured wool. 

The sheep-breeding industry has, how’ever, suffered from formal¬ 
ism, to which must be attributed the demand for a black muzzle 
in white Cheviots and although in sjiite of selection for many year^, 
lambs with white muzzles frequently appear, this deviation from 
the accepted standard is considered of such importance that when a 
white-faced lamb is dropped by a Cheviot ewe, the fact is duly reg¬ 
istered in the Flock-book. Indeed I have seen flock-books in which 
the colour of the lamb’s face was the only character entered. Black 
patches on the ears and legs in the Cheviot breed are looked upon 
with disfavour. 

The thick covering of w'ool which is de rigueur on the head of 
Shropshires and many Merinoes often interferes with the sight of the 
animals as the wool comes over their eyes. 
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In oiir country, there is some reason in requiring that pigs should 
have a white coat, for the consumers often object to a dark skin, but 
in southern lands, pigmented swine are sujjerior to others because 
they resist the sun better. Pure formalism as regards colour has 
however, prevailed in some cases, since only the standard coat- 
colour is admissible in Berkshires, Poland-Chinas etc. 

The long, pendant ears of many of our native breeds of pigs 
are another instance of the tendency to formalism 

The Barge Yorkshire should have a long, slightly tumed-up 
snout, and long erect ears. These characters a])pear to be a hetero¬ 
zygous combination, for among the pigs of this breed there occur 
very frequently types with either the short snout of the Middle 
Yorkshire, or the long snout and pendant ears characteristic of 
the native swine. 

This strict adherence to various standard points may have great 
disadvantages in the breeding of sheej) and pigs and may exclude the 
use of breeding animals possessing the most im])oitant economic 
characters, although since these animals grow veiy rapidly, and the 
number of individuals from w'hich to select is large, formalism does 
not exert such a deleterious influence from the economic standpoint 
as in the case of other live-stock that develop more slow'ly and whose 
sexual maturity is consequently later. 

The formalist school has, however, applied its theories es¬ 
pecially to large live-stock of slow development The colour and jrat- 
tem of the coat have been regarded as of ]>aramount im])ortance, 
so that at no time has a selected animal of the Plains breed of Pied 
cattle been awarded a prize, or entered in the Ilerdbook if its legs 
showed the smallest black patch upon their white surface. 

Indeed, in Holland the cows are sent at calving-time to a pro¬ 
vince where irregularly marked calves are eligible for registration in 
the herdbook. 

The Hereford is a breed in which coat-markings are regarded 
as of great importance. These cattle .should have a w'hite head, 
chest, and belly, white legs and tip to tail, w'hile a white line runs 
along the back of the neck. P'or at least 70 years, this breed has 
been selected in order to fix these particular coat-markings, but in 
spite of Pitt's researches, homozygous markings have not been ob¬ 
tained even in the best lines, and calves are regularly born with 
too much white about them. 

In the case of the Pinzgau cattle at Salzburg, as well as in that 
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of our Telemark breed, certain coat-markings are required, and are 
in fact obtained, although individuals deviating from the type oc¬ 
cur from time to time. Very regular coat-markings are insisted upon 
for Pinzgau animals but the presence of too large a i)roportion of white 
is an habitual rule, in spite of selection being directed towards the stan¬ 
dard type. In the Telemark cattle, the thigh had formerly to be 
coloured, small patches on a white giound being regarded as a de¬ 
viation from type ; but both these types of marking are found in the 
progeny of pure-bred individuals. The ])resent t)irector however of 
the Telemark Stock-Breeding Station no longer insists on self-coloured 
thigh in these cattle. An amusing instance can be cited of the 
manner in which a typical breed colour has been obtained in Norway. 
Both cross-bred and pure-blood A3Tshire were generally kept at 
Trondelangen at the beginning of iHqo. At that time, theie was a 
great cattle breeding movement in Norway, and the Director of 
Trondelagen did all in his pow'er to discover a local type as w'cll as 
a national type. The first stage was the creation of the grey- 
coated " beitstad '* animal, but as this colour did not prove satisfac¬ 
tory, the Director set to work to obtain from the Ayrshire breed and 
its crosses, cattle with a uniform red coat. The sire of this ‘‘ local 
type was a red, homozygous Froita bull whose progeny were all self- 
coloured. 

This local evolution of breeding in Norw^a^* brought in its train 
a number of special colour requiiements. 

Of these the most characteiistic is the demand for exclusively 
grey-coated cattle in the Province of More. This uniform grey col¬ 
our is due chiefly to a dominant decoloration factor changing black 
into grey, deep red into pale red, and light gre^^ into white which means 
a deviation from t>’pe. If, unfortunately, a heteroz^'gous bull should 
make its a})pearance in this province, it might happen, since the 
quality of some of the colour factors is suflicient, that fiom small 
herds of 6-10 cows not a single heifer calf of the coat-colour required 
by the Director of the Stock-Breeding Station would be obtained. 

The colour of the muzzle is also a very imj)ortant breed character. 
Shorthorn cows must never have a slate-coloured muzzle; this char¬ 
acter excludes the animals from the Herdbook in Germany while 
their registration in Denmark is a matter of considerable discussion. 

Formalism has not only greatly extended its influence in deter¬ 
mining coat colour for we find that practical authorities on cattle breed¬ 
ing have also turned their attention to the horns and thei^ position. 
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In Germany, appliances for giving horns the required shape have been 
advertised. The bony excrescences occurring in hornless breeds are 
not appreciated and in Norway, cows with these rudiments sell for 
lower prices than others. 

As regards the external conformation of cattle, many points are 
required in Show animals, but the balance is kept between the purely 
formalist and thje wholely utilitarian standpoints. A well-formed ud¬ 
der is of practical importance. But it would not be justifiable to 
lay too much stress upon this character. Many of the external char¬ 
acters required in Show animals are of no practical importance, and 
the disfavour with which a sloping croup in cattle is regarded appears 
unreasonable. 

As regards milking characters, the question ai^pears to be settled 
to a certain extent since Go wen’s researches, for cows are regarded 
solely from the dairy point of view. No study has been made of milk¬ 
ing characters in bulls, but it seems unlikely that any character in 
the sire should influence the milk yielding capacity of its female 
progeny. 

It can well be understood that before the laws of heredity 
were known, much economic importance was attributed to the exter¬ 
nal characters of domestic animals. Now, however, on the contrary 
there is no reason to preserve the formal characters of the breed, 
because we know that the chromosomes are the bearers of heredity 
in the case of all living organisms, and that this heredity in any 
given species is more complicated in proportion as the number of 
chromosomes increases. 

The number of pairs of chromosomes present in the following 
domestic animals is : pigs 20, large cattle 16-17 ; horse iq, but 
these figures are increased by the possible combinations, which, in the 
case of swine, are most numerous and varied. 

In our domestic animails, there are so many important eco- 
omic characters to be discovered by selection and these characters 
depend upon such a large number of hereditar}^ factors, that it is 
impossible for the breeder to pay attention to any qualities not having 
great practical importance. The only reason justifying selection 
directed to obtaining a character of no economic value would be the 
hope of discovering a combination of hereditary factors that would 
in its turn give rise to an important economic quality. The only 
means of discovering such a combination would be to adopt the me¬ 
thods of Arenander in his researches on the functional characters 
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of hornless cattle as compared with those of horned cattle. As, how¬ 
ever, his work is by no means free of bias, it does not merit further 
mention. On account of the large number of chromosomes possess¬ 
ed by our largest domestic animals, it is very unlikely that sufficient¬ 
ly powerful combinations will be found to be of any practical 
tility. 

The modern doctrine of heredity show^s clearly that the method 
adopted for the elimination of recessive, aty])ic breed characters is 
quite useless. Refuge has been taken in killing, or excluding from 
breeding, all animals that do not reach the lequired standard. 

In most of these instances of formalist selection, the difference 
betwx‘en the typical and the atypical individual depends upon a single 
hereditan’' factor, so that it is possilde to calculate how quickly 
the number of recessives can be reduced as soon as these are excluded. 

Suppose that there are in a herd at first dominant homo¬ 
zygous (])ure) individuals, dominant heterozygous (impure) in¬ 
dividuals and recessives, the number of the recessives will decrease 
in geometrical progression, and in the fust generation, the propor¬ 
tion of recessives will be in the second 7^^, in the third 7*s (^)* 

The number of heterez3’gous individuals will in its turn fall in 
the same projiortiou being hi the first generation ^ in the se¬ 
cond 7 i/,» fbt* third 7.5 ^dc. {2). 

This, however, su])poses that the pure and the impure dominants 
have the same chance, but this is practically not the case. ‘‘ Matadors 
occur naturally amongst both the pure and the im})ure dominants. 
It must be remembered that in this combination if both the ])ure and 
impure had the same chance, the lattei would be reduced to 15.J 
in the loth generation, jrrovided all the recessives had been elimin¬ 
ated during this time, liven in the xoth generation it is possible 
to meet with a Matador ’’ that is heterozygous as regards the 
factor in question, and then the results of the ])receding selections 
are soon lost. 

We have in Norway, two striking instances of the manner in 
which Matadors have rendered abortive efforts to obtain uiiiforiiiity. 


(1) The formula fot calculating the iiuml>er f.f r^ce«:sivto is .IS follows: ^ . .n 


. 2 0? 4- i) 


being the number of generations. 

(j) The formula for the number of hitctvzygous individuals is ^ ' * 

ing the number of generations. 
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Formerly, it was required that all horses in the eastern districts 
should have either a black, or a brown coat. This goal had been 
almost reached because " Dalegudbrand 446 ” and " Draupner 613 ” 
were two black Matadors in which the hereditary factor for red 
was lacking. The triumph was, however, of short duration. 

“ Draupner ” sired “ Brimin 825 ” wliich possessed the factor 
for red and thus the resistance to this colour was broken. 

Colour transmission in the Aberdeen-Angus breed may be cited 
as an instance where the troublesome recessive factors have not 
been got rid of, even by the elimination of the recessive individuals. 
For at least 50 years, a selection of entirelj' black individuals was 
carried out rvithin this breed, but according to Watson, red calves, 
or calves with the objectionable white si>ots on their legs, were of 
frequent occurrence. 

Naturally, it is possible to obtain a breed homozygous as regards 
the dominant hereditary factor required, ])iovi(led all individuals 
that are heterozygous for the recessive heredicai y fa(4or are eliminated, 
but no-one would like to take upon himself the res])onsibility of 
rejecting a breeding animal with a good hereditary record of impor¬ 
tant economic qualities, even if it were heterozA'gons for an heredit¬ 
ary factor of no j^ractical value. 

It is <|uite certain that if the breeding authorities were for in¬ 
stance, to exclude from the Ilerdbook and refuse jjrizes to all cattle 
jnoducing a red calf, such calves would very rarely make their appear¬ 
ance in that breed. The struggle against characters depending u]K)n 
hereditary recessive factors is, and will remain, fruitless; therefore 
there is no reason in burdening the ])ractical breeder with the ex])ense 
entailed. 

It is different where we have to do with characters dejxmding 
on hereditary factors that have jnoved to be more, or less, complete¬ 
ly dominant. In this case, it is i)os.sible to eliminate entirely all 
undesirable characters, although great injury may be caused if this 
elimination is jjushed to undue lengths. We are well aware from the 
study of the origin of the various breeds that the individuals form¬ 
ing the original stock and maintaining the breeds were few in number 
and that some of them may have l)een the offs])ring of animals pos- 
ses.sing an undesirable hereditary dominant factor. The Ivnglish 
race-horse is a striking example of this jrossibility and affords an in¬ 
stance of the manner in which a stallion ])ossessing a rare dominant 
character can transmit this character to its descendants. " Te- 
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trarch a stallion with a dapple-grey coat (due to absence of pig¬ 
ment), sired foals that were classed among the first on the list of prize¬ 
winners, while one actualty carried off a first prize. The dapple- 
grey coat which depends on an hereditary dominant factor was 
very uncommon among English thorough-breds in the time of “ Te- 
trarch but a Matador with this coloured coat was, however, 
produced by them. 

As regards the characters deY)endant on hereditary factors that 
are more or less dominant, and have no direct economic importance, 
they should perhaps be carefully ehminated. 

Modern researches on hereditary and on the origin of zootech- 
nical breeds clearly show that in the case of breeding domestic an¬ 
imals for utility puri)Oses we are unable to choose characters that 
do not ])ossess a direct, or indirect economic imixntance. 

Ch. Wrikdt, 

Official Icchmcal Adviser 
on Questions of Heredity. Norway. 



THE PREPARATION OF HAY BY MEANS 
OF COVERED SILOS OF THE CREMASCAN TYPE. 


Historicai, Notks. 

The first published account of bur}’ing forage in pits, or 
trenches, that we have so far met with (i) is to be found in a 
work written in 1786 by Prof. John vSymonds (j) of the University 
of Cambridge (Kngland), which lefers to stiulies made in Italy 
on the use of leaves in the feeding of live-stock in the foll()\\- 
ing terms: Of the various kinds of winter forage used in Italy, 
leaves are some of the most important, but considerable carc‘ is ne¬ 
cessary to keep them in good condition. The leaves must be gal lien (i 
in September, or the beginning of October, during the hottest houis 
of the days. They are then siiread out to dry m the sun for J to 4 
hours, after which they are placed in wooden boxes, subjected to great 
pressure, and finally covered with sand, ot else buried in a trench 
over which strawis spread, the whole being coven( hI with sand and clay. ’ 

The practice of silaging forage therefoic jiossibly originated in 
Italy, and certainly the Italian fanners, tliough they ])ossessed 
no silos, well understood the principles goveiniiig the systematic 
conservation of forage in silr)s, viz. . 

i) Partial drydiig of the forage ; 2) exclusion of air. 

From Italy, the practice seems to have extended to France', 
England, Germany and America. The box and the primitive trench 
have now been transformed into receptacles on the surface of the 
ground and made of masonr}^ cement, or sometimes wood, but the 
general structure of the silos has never been altered and forage silos 
have always been open. 

In practice, however, the results obtained have alwnys been 
uncertain when the silage was of a delicate grass type, no matter 
whether the sweet silage, or acid silage nulhod was adopted, for the 
product was always too acid, and thus if fed exclusively to stock, 


(i) Stlos, Ensth^e and Stlagc, Mavly Mitrs, Orange Judd Company, 1918, New York. 
(i) Young**: Annah of Agriculture, Vol i, p 207 
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proved injurious; further, it was impregnated with the character¬ 
istic and unpleasant smell of the silo. 

On the other hand, when this method was adopted in the case 
of coarse forage, especially in that of maize, or leaves, excellent re¬ 
sults were obtained. In America, where as a rule, only maize is 
silaged, the number of silos has risen to hundreds of thousands the 
number of farms now u.sing them being (joo ooo as against 300 000 
(Statistics of ]()i6). 


Tim S11.0. 

The Cover. — Silos in Europe are, as a rule covered, when full, 
with a kind of lid made of earth, or other heavy substances with, 
or without, wooden beams at the bottom 

In America, on the other hand, the idea of constructing high, 
narrow, tubular silos has made it less necessarv' to cover the silo 
with earth, or some similar substance, and owing to the high cost of 
labour it is more economical to let about one metre of silage rot, 
lather than to incur the expense of carrying heavy materials to a 
height of lifteen, twenty or moie metres. 

Carbon dioxide. - Carbon dioxide is regarded as the chief fac¬ 
tor of the good conservation of forage in the Cremascan t5’pe of silo. 

This gas is always produced in large masses of forage, whether 
the herbage is quite dry, entirely fresh, or partly dried, and has the 
same value in the silage process as alcohol in the fermentation of wine. 

The phenomena giving rise to carbon dioxide are almost identical 
in the fermentation vat and the mass of forage, but whereas in the 
fermentation of the must, it is the alcohol that checks and arrests 
fermentation, in the so-called dry fermentation of the forage (wliich 
is produced by the intercellular respiration of the plant tissues that 
arc obliged to live without contact with the oxygen of the atmosphere), 
the carbon dioxide regulates and stops the ]>rocc.ss. Tht'refore the 
principal aim in the Cremascan tyiie of silo is to obtain the maximum 
utilisation of the carbon dioxide. 

This gas is not re.spirable bj' plants anj' more than by animals, 
although naturally the latter are more sensitive to its presence. 

Plants are not killed by carbon dioxide unle&s the percentage 
in the air rises to from 20 to 40 %; sm iller amounts only impede 
their vital functions. Indeed, 10 % of CO has a beneficial effect 
upon the conservation of forage in silos, since it reduces the heating 
of the mass and prevents the development of moulds. 
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B0TT1.E SiEOS. — The good effect of CO^ upon the conservation 
of forages in silos was clearly proved by the following experiment 
partly dried grass, still retaining 30-40 % of moisture, when introduc¬ 
ed into a wide-mouthed white glass bottle closed with a rubber stopper 
was found to keep excellently. No moulds or putrid fermentation 
developed, as the air was charged with carbon dioxide. The same 
phenomenon is repeated, but to a varying extent, in any shape of silo. 

Large quantities of this valuable preservative gas escape, from 
the silos of the type we will call European, viz , of the primitive GoF- 
FARD type which arc only 4-5 metres high but large and square 
In Table I are given the data of three silos of the above type hlled 
with grass (fourth cut from neighbouring meadow) during the first 
sixteen days of fermentation. 

Table I. — Amount of Carbon Dioxide aamnulaied in the Stlo, 


Days 

0 

( 

COj Ju tlir ur ">1 tht silo 

of storage in silo 

Silo I 

Silo II 

1 Silo III 

1 

I 

23 

*7 ! 


2 


27 j 

1 

4 

29 

35 

! 

S 

31 

55 1 


16 

25 

:_31 1 

1 


Thus the amount of CO, that escaped never exceeded 40 
In Table II, the data refer to the Cremescaii type, with impermeable 
cover, and filled with fresh grass 

Table II. -- Accumulation of CO^ in Stlos of the Cremascan Type 


( 


Davs of storage in ‘■ilo j 


V.J (12 hours) 

25 

I 

50 

2 

70 

3 

75 

4 

78 

5 

82 

0 

82 

7 

»5 

8 

84 

9 

86 

TO 

87 

II 

88 

12 

90 

14 

Qo 

16 

91 
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Therefore in the Cremascan type of silo, the carbon dioxide in¬ 
creases gradually and continually beneath the cover. This consti¬ 
tutes the superiority of silos with gas-impermeable covers over the 
old type of silos whether American, or European. 

Fig. 59 shows the working of these three types as regards the ac¬ 
cumulation of carbon dioxide. 



HJ 5 ATING. 


In silos with covers, the CO, stops the vital processes of the 
cells, thus preventing any rise in temperature in the mass. 

The fact that no rise of temperature takes place is one of the spe¬ 
cial characters of our tjqie of silage process; it has been ascertainec 
that no heating occurs in a mass of green fodder packed into the s os 
provided with covers. In the case of some of the first of the^ si os 
made in 1913, and used at the Agricultural School of Orzivec u 
(Brescia), the temperature of the forage on the day it w^ put into 
the silo (at the beginning of November), w^as lo^ C. and did not nse. 
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indeed, it fell slightly owing to the winter temperature, during the 
three months it remained in the silo. 

The high percentage of CO^ on tlie one hand and the absence 
of any heating on the other are very important factors for the good 
conservation of forage. Acid bacteria and ferments, however, de¬ 
velop freely in the presence of this gas when the forage has been put 
quite green into the silo, lindei this condition, the cell-sap exudes 
from the plant tissues under the action of the ])ressure exerted in 
the interior of the silo The cell sap of forage is itself acid and forms 
a suitable medium for acid-lormmg feiments in general As a result 
of acid feimentation, the sugars almost entiich disappear, as is 
seen by the figures (Table III) obtained from bacterial anahses made 
for the purpose of estimating the deciease in the sugais of forage si¬ 
loed wliile still green 

It was, ho’wever, found that although the bacterial fermentation 
was in no way inteifered with, vet since the actnity of the life-])ro- 
cesses (intercellular resjiiration, etc) wcie reduced, all the sugars 
did not disappear. In the case in ciuestion, the loss amounted to 

51.41 %. 

T\bjx III. — Decrease \n sugar and development of muro-organisms 
in ficsh grass stored in a (leniast an silo 


Ptrccntit,c ot ir 
(j^luco^e) 


No o( bitUna iti p:m 

l| < ns Ntm ga*'}j[ctn 


Gra&s at 

tune of stoimg m silo 

I 

1 

h oon 1 

1 000 

After 

1 day 

)) 

I 22 < 

1 uoo ' 

i I 000000 

» 

2 days 

> 

I 00 

1 000 

h 000 000 

)) 

4 » 

» 1 

0 ho 1 

1 I-.0 0(<0 000 

^oo 000 000 


8 » 

» 

07^ 

I 30 000 000 

600 000 000 

) lb » 

» i 

0 70 

I 70 000 000 

100 000 000 

» 

I month 


0 <») 

10 000 000 1 

50 000 000 

» 

2 months 

i 

068 

000 ooo 

^0 000 000 

)> 

3 » 

)) j 

0 (>5 

TO 000 000 

-50 000 000 


In covered silos, since it is possible to treat half dried forage, this 
acid-generating fermentation, which also destroys useful substances, 
can be wholly eliminated. 

The old type of silo was always filled with gieen (living), though 
slightly withered grass, in order that the intense fermentation should 
prevent any putrid fermentation. 

In a Cremascan silo, where all the preservative action of the car- 



PRKPARAIION OF HAY IN COVTCRKP SILOS 


337 


bon dioxide is called into i)lay, forage with a low moisture content 
and kept under conditions wholly excluding bacterial fermentation, 
can safely be siloed. This fermentation, howevc‘r, only occurs when 
nutritive substances exude through the cell walls But if the moist¬ 
ure content is reduced 50 % bv drying, no such substances can come 
from the half-dried cells, even under the intense jnessure pro<luced 
in the silo. The number of bacteria present in a silo filled with par¬ 
tially dried grass which has lost 50 % of its moisture content is 
theicfoie «dinost nil as can be seen from the data given sub- 
se(juently 

111 such foiage, however, not only is bacterial fermentation di¬ 
minished, but the biological phenomena are ledueed to their lowest 
terms, since the partial drying of the e'clls low^eis their vital activity, 
and at the same time, the de'pressing eflect of the CO is more intensely 
ielt 

Thus, in ])roportion to the decrease in the vital toice of the forage 
theie is a corresjionding fall in its acidity and in the consumption 
of the sugars after the months during wdiich the forage is normally 
ke{)t in the silo, as is seen by Table TV 

Taiuj: IV Loss oj }uoisiuit\ aciditv and ^uga^s and deielopmeni 
of niuro-organisjns m hay silage. 
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Protkin sr BST vNcns. 

When partly dried forage is silaged, no changes due to the life-pro¬ 
cesses taking place in the mass occur hi the protein substances, as 
has been ascertanied by our repeated analyses. Even if quite fresh 
grass is put into the silo the protein substances are but little attacked 
as is shown by the following Table 
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Tabi,b V. *— Breaking down of the protein substances 
present in green forage silaged in a covered silo. 


After I day's treatment 

» 2 days’ » 

» 4 » » . 

» 8 » » . 

» i6 » » . 

» I month’s » 

» 1 months* » 

» 4 }) » . 


Total Nitrogen 

0. 

__ j 

Precipitatible Nitrogeu 
(Stiitzcr) % 

0.728 

0.340 

0.728 

0 371 

0.730 

0.340 

0.727 

0 330 

0.73T 

0.3 ^4 

0.728 

0 ^5)2 

0.727 

0 300 

p 

0 

o.36() 


On estimating with Stutzer’s solution the percentage of insoluble 
nitrogen that has gradually become soluble during the 4 months 
the forage has been in the silo it is found, taking as a basis the above 
figures, that only 3.99 % of the protein substances have undergone 
retrogradation, which is very little when compared with the 10 to 
30 % of the protein matter that is broken up when the old type of 
open silo is used. 

Therefore with covered silos, it is possible, in the case of partially 
dried forage, to conserve the silage without losing more than a por¬ 
tion of the total sugars and with no alteration in the protein substances. 

The silage produced in these silos possesses nearly all the orga¬ 
noleptic properties of hay properly so-called, and has a very pleasant 
smell, while it has the following advantages as compared with ortUnary 
hay. 


Advantages of sieage hay. 

I) No flowers, or leaves are lost, for the partially dried grass 
does not shed its delicate and most nutritive parts (.stalks, leaves 
and flowers) many of which often remain on the ground when the 
hay is allowed to become quite dry. 

II) Silage hay is more digestible than other hay for it is in a 
soft condition, owing to its high moisture content (30-35 %, (whereas 
the percentage of moisture present in ordinary hay is only 12-14 %) 
and is therefore better masticated and ruminated by cattle. 

III) For the above reasons, hay silage although richer in 
moisture than ordinary hay has only a slighter lower nutritive value. 
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and thus has the great advantage of increasing the profits by at least 
one-third. In fact, lOO kg, of grass or eighteen to twenty kg. of or¬ 
dinary hay (which is about the ration for a full sized dairy cow) 
would make on an average thirty to thirty-five kg. of silage, or i % 
rations for adult cattle which normally consume twenty to twenty- 
five kg. of hay silage. Hence, a certain saving of 30-40 % can be effect¬ 
ed by using hay .silage. 

IV) Hay silage requires less labour than hay, therefore fewer 
workers are employed which reduces the wages-bill by at least one- 
third. 

V) The forage suffers less injur>" from atmospheric conditions, 
as it remains a shorter time on the field, and is less exposed to rain. 
Further, even if it is wetted, the damage done is less, for the forage is 
at that time alwa^^s in its first drying period. 

VI) Karly and late cuts can be used that could not be made 
into hay, and therefore the agriculturist has more liberty in the 
choice of the time to cut his forage. 

VII) Hay silage does not leave debris because being soft, 
the tissues are elastic and the flowers and leaves do not break off 
and fall. Much le.ss does it produce dust, which is ver\^ injurious 
to all animals, and to lionses in particular, for it causes cough and 
irritation. 

VIII) Since silaged hay is subjected to great pressure, the 
same cubic space contains three or four times more by weight of hay 
silage than of ordinary hay which effects an economy of storage 
room. 

IX) Finally, hay silage not being liable to combustion, cannot 
set fire to the .silos, if these are made of masonry, or reinforced con¬ 
crete. For all these reasons, the cost of silage construction has always 
been paid off in a few^ years, generally in two or three, but in some very 
fortunate instances, even the first year of use. 

Construction of the vSilos. 

The adoption of a gas-impermeable cover in the Crcmascan 
type of silo, has been followed by a further innovation viz., the 
compression of the cover. At first, this pressure was obtained by 
means of an attachment screw, by which the .silos were turned into 
great presses with the screw in the centre while the pressing-off 
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screw exerted its force above the cover by means of an arrange¬ 
ment of beams and boards. 

This method, however, which was employed in the first mechan¬ 
ical pressure silos that were tested experimentally in iqt2, and used 
practically for the first time by Conte Caddo Vimkrcati vSansk- 
VERiNO of Crema (August 1913) has the great disadvantage of being 
very dilficult to cariv" out. It was necessary during several days of 
the first period of treatment for a man to work the compressing screw, 
which entailed considerable trouble on a farm. Afterwards, the pres¬ 
sure was obtained from weights, this system being practised for the 
first time by Cav. Luigi Aelocchio of Crema. These w^eiglits are 
piled upon the cover during the last i)eriod of treatment. In order 
to facilitate the transport of these weights which are vtTy heavy 
in the case of large silos (as is showm by our photographs), 70-80 
quintals per 3-4 square metre of cover surface, a so-called b^illatoio 
was made in the silos, which collects the weights that are to be loaded 
on to the cover of the silo. The ballatoio ” gives to tubular silos 
of the Cremascaii type made in reinforced concrete the special shape 
shown in the photograph reproduced in fig. 60. The Cremascan type 
of silo is being ra]:)idly adopted in different ])arts of Italy. The 
Travelling Schools of Milan, Parma, Salerno, and Udine have pub¬ 
lished propaganda pamphlets, and the Ministry of Agriculture has 
announced a competition. Many industrial firms make a speciality 
of this particular kind of silo. 

There are over a thousand Cremascan silos at present working 
in Italy. The good reception they have met with from agriculturists 
is essentially due to the fact that the ]:)rodnct leaving these silos 
is never ill-smelling and acid, such as is produced in the old type 
of silo if forage of the grass tyi)e ” is silaged, but possesses all 
the characters of ordinary hay. For this reason, Cremascan silos 
are no longer used for making acid forages, but are employed for the 
preparation of a special kind of hay. 


Franco vSamarani, 

Dtrtcfoy of the luprnmcnt Station of 
liaclcrtolo^v, of Cnnui. 
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Soil Science. 

305. Solubility of Limestones as related to their Physical Properties. 

Morgan. M. F, and SaLiTKR, R M (Ohio Stale Thiivcrsity) Soil Science, 
Vol. XV, No. 4, pp. -'<^)3-305, 3 figs Baltimore, Md., 1023 

The authors conclude that with particles of the size ordinarily found 
in agricultural ground limestone there is no apparent relationship between 
the rate of solubility in acid soils and any pliysical ])roperty of the rock 
material. The rate of solubility is very largely influenced by the relative 
amount of magnesium carbonate in the material. With coarse particles, 
the decreased solubilily may be of considerable significance. 

The finer the material is ground, the less ini])ortant this factor becomes, 
and with limestone containing 100-mesh material, it is believed that the 
rate of solubility of dolomitic stones would be vSufficiently ra])id for all 
])ractical purposes. 1). v. S. 

300. Relation between Calcium Carbonate, certain Fertilizer Chemicals 

and the Soil Solution. 

MorsK, F. W. Soil Science, Vol. XV, No. 2, p. 75-<)2. Baltimore, Md., 1023. 

In this paper the author states that when solid calcium carbonatc 
exists in the soil in contact with the soil solution, the concentration ot 
calcium carbonate in the solution is dependent upon the aiiiount of car¬ 
bon dioxide in the soil-air and is inde])endent of the amount of calcium 

carbonate in reserve. D. v. S. 

307. Availability of Adsorbed Phosphorus. 

WmEY, R. C. and Gordon, N. B. (University of Maryland). Soil 
Science, Vol. XV, No. 5, pp. 371-373, 1 fig Baltimore, Md , 1923 

The author has .shown in this investigation that phosphorus which 
has been adsorbed by soil colloids and which cajiiiot be leached out b}' 

water is available for plant food. D. v. S. 


[ 305 - 301 ] 
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308. Adsorption and Replacement of Plant Food in Colloidal Oxides 
of Iron and Aluminum* 

IviCHTENWALNEK, 1) C., Keennkr, A*, t, and (U)RDON, H. N. K. Sotl 
Sciemt, Vol XV, N. 3, p. 157-1O5. figs 2. Baltinioie, Md., 1923. 

The authors prepared colloidal oxides of iron and aluminum in order 
to find their maximum adsorption from some of the solutions that are 
commonly used in plant nutrition work. They then tried to find the ne¬ 
cessary conditions for the replacement of this plant food. The results 
are summarised as follows 

1. Nitrates suffered only slight adsorption while the snlj^hates, 
and particularly tlic phosphates, suffered large adsorption. 

2. The order of adsorption of the cations is calcium, magnesium 
potassium, while the order in the case of the anions is phosphate, sulphate 
and nitrate. 

3. The time required for equilibrium to be established was a function 
of the amount of shaking and the rate of adsorption. 

4. The adsorption was specific. 

5. With solutions of the same salt, the amount of adsorption increas¬ 
ed with an increavSe of concentration. 

6. The adsorption of a metallic ion depended u])on its accompany¬ 
ing negative ion. The converse is true but to a much less degree. 

7. The nitrates and sulphates absorbed by the hydrogels can be en¬ 
tirely leached out by water while only about one-third of the adsorbed 
phosphates can be removed by leaching with water. 

8. Only the water-leachable material followed the adsorption equil¬ 
ibrium law. D. V. S. 

309. Effect of Absorption and other Factors on certain Plant Food 
and an Improvement for their Estimation. Constituents obtained 
in the dilute Nitric Acid Digestion of Soils. 

SnEi>D, O M (Kentucky Agricultural I'.xpciiment Station), Soil Sdcfice, 
Vol XV, No 5, p 383-^93 Baltimore, Md., 1923 

The author’s expeiiments indicate that absor])tion in .some .soils is a 
factor wliich may appreciably affect results obtained for certain plant- 
food constituents in the o 2 X* nitric acid digestion as ordinarily employed. 
The author therefore prefers a short digestion. J). v. S. 

310. The Effect of Gypsum on Iowa Soils. 

Rrdman, b. W Soil Science, Vol. XV, No 2, pp. 137-155. Baltimore. Md., 
1923, 

The author describes the effect of gypsum on different types of soils. 
In some types the gypsum affected the soil i^hosphoriis and the soil potas¬ 
sium, rendering both more soluble in a water-extract. All the gypsum 

[3f8-310] 
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treatments were unfavorable to nitrification. A g^^psuni treatment is 
important as a supply of sulphur, because the amount of sulphur lost in 
the drainage is far greater than that added to the soil in the rain water. 

T). V. S. 

311. A Note on Soil Reaction Studies. 

Karkakkk, P K. (Kentucky Agricultural Experiment v^tation). Soil 
Science, Vol. XV, No. 6, pp. 473-478. Baltimore, Md , 1023. 

The author of this paper made lime re(juiremeTit determinations and 
hydrogen-ion concentration tests in connection with the yield of red clo¬ 
ver in the field. The results have not been xnesented as a basis for any 
ct)nclnsions, but the author notes the close correlation between limestone 
treatment or presence of limestone material in soil and hydrogen-ion 
concentration. L). v. S. 

ji2.. Studies on the Hydrogen-Ion Concentration of the Soil and its 

Significance as regards Vegetation, especially to Natural Distri¬ 
bution of Plants. 

Ol.SKN C, Compicb lendus dcs iiavauK dii Lalmalnne Carhbcf^e Vol 15, 
N. 1, p fig 27, bibliography. Copenhagen, 1923 

The object of the present lesearch, wliich was begun during the autumn 
of ipib, was to (‘X<imine the relation of the Ingher ])lants t('> the hydrogen-ion 
concetitration in theit natural sukstiatum, namely, the soil. ICspcciallv 
it has been the object to examine whether the hydrogen ion concentration 
in the soil plays a doiiiiiiant ])ait as a jdant distributing factor in nature, 
and the inve.'^ligatious, therefore, are essentially of an ecological nature. 

The researches include meadow and forest formation (i) as aEo some 
formations on open mineral soil. P'or the botanical analysis of the forma¬ 
tions, the formation-.stiitistical method has been used. When using this 
method a number of trial are<is. each of o.i in- are selected oi the for¬ 
mation winch is to be examined. 

By stating foi each species the percentage in which it is found in the 
selected trial aieas, figures are obtained, which ex])rcss the fieqnency of 
the species in the formation, (v^ee furtliei Raunkjacr !()('(>, ipib, 1918). 
P\)r the determination of the hydrogen ion concentration of the soilsani])les 
the author has partly used the electroinetiic method, ]>aitly the colori¬ 
metric (both methods elaborated and described, by S. P. L. Sercn'^oi 1909). 
Wlicn the colorimetric measurements are executed with careful observa¬ 
tion of the rules laid down by the author and with special indicators, .suf¬ 
ficiently exact results, i. e. results conformable to the electrometric mea- 

(i) The won! “ formation ” is used to designate the suuillcst phvlo>geogtaphical unity ; 
all plant communities the specific comp<^sition and appearance of which are essentially alike 
and the dominating species of which arc the same, belong to the same fonnaUon 

[311-31*] 
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surements are obtained. The author never recorded a greater difference 
than 0.2 between the results of the two methods as regards the meadow 
soil and forest soil, mentioned in this treatise. As regards arable land 
greater deviations were found ; the difference might here sometimes amount 
to 0.5 in the pH value. 

It seems that the concentration of hydrogen-ions in the soil extracts 
decreases, when the carbonic acid is driven off by conducting air not con¬ 
taining carbonic acid through the soil (for pH values of the extracts greater 
than 4). 

The concentration of hydrogen-ions of the extract was almost the same, 
whether they were the result of extracting 70 cc. of soil with 70 cc. oi 
water or with the double volume. 

The difference between the pH value of the soil liquid, pressed out of 
samples of forest soils, and that of the extract is not very great; it is 
greatest for the soils the pH value of which lies between 4.5 and O.j, 
and smallest for the very acid ones. When the hydrogen-ion concentration 
of the soil extract does not deviate more from that of the soil liquid than 
about 0.4, this is of course due to the fact that the soil contains buffer (i). 

The hydrogen-ion concentration is of course not the same in all habitats 
where the composition and physiognomy of the x^egetation aie identical, 
within the same homogenous habitat the deviations can go u]) to o 5 
in pH value ; furtheniiore, two soil samples taken from the same spot 
can deviate up to o.2-0.3 pH ; no essential diffetences appeared whether 
the soil samples were taken at a depth of 5 10 or 20 cm. It was not possible 
either to observe any fixed influence of the season. The concentration 
of hydrogen-ions in the very acid soils, and in the raw humus soils, 
is most constant. 

The author also examined the transformation processes of nitrogen 
in the soil. The samples weie divided into two equal parts ; in one half 
the volume of nitrate and ammonia was determined at once, the othc'r 
half was put into a jar and stood for a month covered with a glass sheet, 
and was then analysed. The amount of nitiate and ammonia were ex¬ 
pressed in mg. per kilo of dry soil. 

For the determination of the nitiate, the ]>henol disulphonic acid 
method was used; this is a colorimetric method giving correct results within 
a limit of ± 4 %. 

As the ammonia is highly absorbed b> the soil and consequently only 
a part is found in an aqueous extract of a soil sample, the extraction 
was made with 0.5 N sodium chloride solution in wdiich extract the total 
amount of ammonia will be found (Vamiari iqi2). The ammonia was 
distilled and determined according to Nkssi.ur (see Richmond iqx8). 

In order to determine the contents of the soil of easily soluble mineral 
plant nutiients in .some of the extracts, the quantity of potassium, phos¬ 
phate and calcium was determined (methods oi Mitschicruch 1907, 1917). 

The author then gives in 16 tables the analysis of meadow habitats 

(i) Asdluliou is i>aul to cotitiiin iMiffcrifaii addition of small qmintiUcs of add or base 
does not esseutlilly alter its hydio«cn-ion concentration 
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and their vegetation for different pH classes and in ii tables the analysis 
of forest soil habitats. Also in 2 tables the * transformation processes of 
the nitrogen in meadow and forest soils tor different values of pH. 

When a forest is cut an alteration of the vegetation takes place and at 
the same time an alteration of the hydrogen-ion concentratoin. 

Investigations have shown that the hydrogen ion concentration in 
natural Danish soils lies between the limits 3.4 and 8.0 expressed in pH and 
that the composition of the vegetation depends on the hydrogen-ion con¬ 
centration of the soil, as the single species are only found on soil, the 
hydrogen-ion concentration of which lies within a certain range of hydro- 
gen-ion concentration characteristic for each single species. Within this 
range is another narrower range in which the si:)ecies has its greatest 
average frequency. 

When the lonnations are not too poor in species, it is possible to 
conclude from the composition f)l the vegetation, the hydrogen ion con¬ 
centration of the soil. It api:)ears that both the mnnber of the species as 
well as their average density, are greatest on soils with a hydrogen-ion 
concentration which lies near the neutral point ; by increasing hydrogen- 
ion concentration of the soil the number of the species and their density, 
decrease generally. 

In the case of a number of water culture experiments it appeared that 
species which in nature are found only on very acid soil (acid soil plants) 
reached their fullest development in nutrient solutions, with pH values 
near 4, while species that in nature are found only on slightly acid, neutral 
and alkaline soil (alkaline soil plants) reached thair most vigorous growth 
in nutrient liquids, the ]>H values of which were between 6 and 7. In 
the slightly acid nutrient solutions, in which alkaline soil plants reached 
their fullest development, the acid soil plants did not thrive well and be¬ 
came chlorotic 

The hydrogen ion concentration of the soil plays an essential part 
as a plant dislribxiting factor. It may be a question of both direct and 
indirect effect. Direct: i) the influence of the hydrogen-ion concentra¬ 
tion on the contents of mineral plant nutrients of the soil; 2) its influence 
on the course of the transformation processes nitrogen, especially 
nitrification, as this is said to be more active in neutral and alkaline soils, 
and weak or absent in the very acid ones ; 3) its influence on the solu¬ 
bility of the aluminium compounds of the soil. 

i) The very acid soils are generally considered as those poorest 
in mineral plant nutrients, while the neutral and alkaline soils are con¬ 
sidered to be the richest. It appears from the investigations that this as 
a general rule is not correct, for although the most acid soils have been 
shown to be poor in mineral plant nutrients, especially in phosphates, 
the very alkaline soils, i. e. the soils essentialh consisting of calcium car¬ 
bonate, may be extremely deficient in these nutrients. If it was not the 
different hydrogen-ion concentration of the soils examined, but their dif¬ 
ferent content of plant nutrients (which was the cause of their different 
vegetation), the acid soil deficient in nutrients must resemble the alkaline 
soils under similar conditions, but this is certainly not the case. 

[51*1 
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2) It seems furthermore from the investigations that there does 
not exist in general any closer connection between the intensity of ni¬ 
trification and the hydrogen-ion concentration of the soil, and that con¬ 
siderable quantities of nitrate may be iornied in very acid soils. In the 
acid soils more ammonia nitrogen will as a rule be found than in the neutral 
and alkaline ones, in which the whole quantity of nitrogen liberated, 
is quickly transformed into nitrate. Only in the most acid soils, i. e. 
in the highraoor peat, in the heath soils and in mOvSt raw humus soils, 
nitrification does not take place. The theory advanced by Bear and other 
investigators that acid soil plants are those that are able to use ammonia 
nitrogen while alkaline soil plants require nitrate nitrogen, and therefore 
cannot thrive in very acid soils, in which the nitrification is i>oor or wanting, 
is not correct, as experiments have proved that ammonia nitrogen and ni¬ 
trate nitrogen are of the same value as sources of nitrogen in both cases. 

3) Culture experiment have proved that the plants found on acid 
and alkaline soil respectively, generally do not react differently to alumin¬ 
ium compounds in solution ; aluminium-ions are not toxic to alkaline 
plants in general. 

Therefore it is probable that it is the hydrogen-ion concentration of 
the soil as stick w^hich exercises a considerable influence on the composition 
of the vegetation. D. v. S. 

313. Effect of Reaction on Legumes and Cereals. 

I — Bryan, O. C. Bffect of reaction on growth, nodule formation, and 
calcium content of Alfalfa, Alsike Clover and Red Clover. Soil Science, 
Vol. XV. No. I, p. 23-37, 3 pi. Baltimore, Md. 1923. 

II. — Idem, ivffect of different reactions on the growth and calcium 
content of Oat and Wlieat. Ibidem, Vol. XV, No. 5, p. 375-383, 1 pi. 
Baltimore Md., 1923. 

The effects of different reactions on alfalfa, alsike clover and red clover 
were studied. The results show clearly that tlie reaction of the media in 
which the i)lants were grown has a direct influence on the growth and 
nodule formation of the plants. The reactions which were injurious were 
within the range of reactions of actual soil solutions and suspensions. Acid- 
idity and alkalinity produce toxic effects directly, and also influence the 
power of the plant to obtain sufficient calcium for normal growth. In gen- 
neral the cereals are less sensitive to acids than to alkalies, and also less 
sensitive to acids than most of the legumes. It appears that wheat is 
more sensitive to acid media than oats. D, v. S. 

314. Effect of Acid Soils on Nodule-Forming Bacteria. 

Bryan, O. C. Soil Science, Vol. XV, No. r, p. 37-41. Baltimore, Md., 

1923 

The ability of alfalfa, red clover and soybean bacteria to live and pro¬ 
duce nodules, 75 days after being placed in acid soils of different degrees 
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of acidity, was studied. The alfalfa bacteria were killed at about pH 5 ; 
the red clover bacteria at pH 4 5-4.7; and the soybean bacteria at pH 
3 5-3.9. * H. V. S. 

315. Soil Acidity as measured by Sugar Inversion, the Truog Test 
and Hydrogen-ion Concentration and its Relation to the Hy¬ 
drolysis of Ethyl-Acetate. 

Parker, F. W. and Bryan, O. C. Sotl Science, Vol XV, No 2, pp. 99- 
T07, 2 diagramines Baltimore, Md., 1923 

The authors state that the Truog test and the sugar inversion method 
correlate very well with each other and that in a general way both correlate 
fairly well with the hydrogen-ion concentration. They describe the effect 
of acid silicates on the inversion of cane sugar and on the hydrolysis of 
ethyl-acetate in soil suspensions. I), v. vS. 

316. Micro-Sampling for the Determination of Dissolved Oxygen. 

Aeuson, R. V. and SinvK, J. W (New Jersey Agricultural Experiment 
Stations Soil Science, Vol XV, No 0, p 489-491, 1 fig Baltimore. Md,, 
1923 

The ])r()blein of aeration of the substratum as affecting the develop¬ 
ment of plants in artificial cultures has been the subject of investigation. 
In this paper the author describes a method of sampling the comparatively 
small (juantities of li([uids available in these studies I), v. S. 

317 Variability of Nitrates and total Nitrogen in Soils. 

Prince, A E (New Jersey Agricultural ICxpcrimcnt Station). Soil Science 
Vol XV, No 5, pp 39*) 405 Baltimore, Md., 1923 

In this ])a])er the author treats the question as to how many samples 
of a soil should be taken for chemical work in order to secure results re¬ 
presentative of the entire plot. 

It appears that for chemical determinations such as total nitrogen, 
phosphorus and potash on soil composites, where the accuracy of the 
analytical method is not extremely delicate and the variability of the soil 
is not pronounced, g or 10 samples covering an area of one-twentieth of 
an acre and made into a composite would be sufficient. I), v. S. 

318. Aeration Method for determining Ammonia in Alkali Soils. 

Gibbs, W. M.,NEn)iG, R.E.and BatchewrU. W. (Idaho Agricultral Ex¬ 
periment Station). Soil Science, Vol. XV, No 4, p 2O1-268, 2 fig. Baltimore, 
Md. 1923. 

At the Station investigations were made on bacterial activities in alkali 
soils. The authors here describe a method that can be used fox the deter¬ 
mination of ammonia in ammonification experiments with alkali soils. 

D. V. S. 
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319. The Estimation of Potash in Soils and Fertilisers. 

I. Page, H. J. (Rothamsted Esqjerimental Station). The Perchlorate 
Method for the Estimation of Potassium in Soils, Fertihsers, etc. Journal of 
Agricultural "Science, Vol. XIV, Part i, pp. 133-138. Cambridge, 1924. 

II. Dodd, A. H. (Chemical laboratory Thornchffe, Sheffield). The De¬ 
termination of Potash in Soils. Ibidem, pp. 139-150. 

I. The perchlorate method for the estimation of potassium in soils fer¬ 
tihsers, etc. — The i)ercnlorate method for potassium estimation was work^ 
ed out by Davis at Rothamsted, and it was claimed that the method was 
more simple and more uniform and exact in results and less expensive 
than the platinum chloride method. However, the irregular and discord¬ 
ant results obtained by the author in certain instances led to a series of 
investigations which disclosed the fact that a sample of supposed pure 
perchloric acid was almost entirely chloric acid, and another sample con¬ 
tained a moderate percentage. In an analysis in which such an impure 
reagent is used the final precipitate consists of a mixture of potassium per¬ 
chlorate, potassium and sodium chlorates and some unchanged chlorides ; 
the whole of this is weighed as RCIO.,. The retreatment of this faulty 
precipitate with pure ]:)erchloric acid results in a re.sidue of ])ure KCIO^ 
of the correct weight. 

The author as a result of his investigations concluded that: r) The 
presence of chloric acid in the perchloric acid used for estimation of po¬ 
tassium by Davis’s method, gives rise to erratic and erroneous results. 
Every sample of perchloric acid should therefore be tested for freedom 
from chloric acid before being used; 2) Results indicate that when employ¬ 
ing Nkuuauer’s method of treatment of the soil extract to a soil deficient 
in carbonates, it is sufficient to add only o.i gni. of Ca CO, to the extract 
instead of 0.5 gm. as generally used, a considerable economy of perchloric 
acid being thereb}'^ effected, 

II. The determination of potash %n soils. - The author undertook the 
analyses of soils of diverse kinds, including samples of most formations 
from the Carboniferous ujiwards; these were largely obtained from poor, 
unmanured grassland, of low potash content. It soon became apparent that 
the well-known perchlorate method for potash determination could not 
be used for all soils without modification. Despite all precautions it was 
found that certain soils gave precipitates which were partially amorf)hous, 
or gave material which was not potassium perchlorate. Investigation 
showed that the perchloric acid was impure, chloric acid being present. 

The author discusses the results obtained and the irregularities observ¬ 
ed, due to various causes and alludes to the care which must be taken, 
the use of quartz vessels etc., if the sources of error are to be removed. 

In consequence of these difficulties the author is strongly of the opin¬ 
ion that the cobaltinitrite method should replace the perchlorate, as the 
official method for soil analysis. 

The cobaltinitrite method is described in detail and is practically 
that of Mitschereich, as modified by Christensen and Feieberg (Christ¬ 
ensen and Feieberg, Landw. StaL, 97, p. 27). 

IU9] 
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The two methods are compared as under : 

i) The perchlorate method has the following disadvantages : 

It is costly ; requires considerable knowledge of the difficulties and 
of the literature before consistent results can be obtained ; even in the hands 
of an expert errors may be made as the composition of the soil extract 
cannot be known ; the process is very long. 

ii) The cobaltinitrite method has the following advantages : 

It is cheap; very simple to carry out, the process being volumetric; 
small quantities of other substances do not affect it; the presence of so¬ 
dium is no disadvantage. Apart from the evaporation the process is 
very quick. 

The process is no longer in the experimental stage and it would be of 
great advantage to soil chemists ii it wa.s official!v recognised. 

W. S. (k 

320. A Method for the Determination of Carbonic Acid present as 

Carbonate in Soils. 

SANVAiy, r. II Bulleiin No Agrtcultiircd Uvseavch hisiuute, 

figs 3, Pusa, i<)23 

The Bulletin describes in detail a method and a})paratus devised by 
the author for the accurate estimation of CO, in soils. The carbonates 
are decomposed at ordinary temperatures by dilute hvclrochloric acid. 
The residual CO. is driven out by a stream of hydrogen, generated by the 
action of aluiiiiiiium and hydrochloric acid and a small quantity of copper- 
sulphate solution. \\\ S. G. 

321. The Vegetation and Soil of Africa. 

SiiANTZ, II. and MarbuT, C P Beseurch Scries, No 13 Amenaui 
Gro^rafyhicnl Society, pp. i-2f>2, fig.s 50 2 maps Xew York, !<)23 

The vegetation of Africa is treated from the physical and physio¬ 
logical standpoint, as distinct from classification according to floral 
structure. Twenty-one types are distinguished thus. Some interesting 
deductions are given as to the possible or previous extent of types of 
vegetation. 

A survey of the existing agricultural conditions is included, and a 
description of the assessment of types of land in terms of productivity. 
The maps illustrate the distribution of vegetation, soil, rainfall and clas¬ 
sification. M. L. Y. 

322. Sulphur, Calcium, Magnesium and Potassium Content and Reaction 

of Rainfall at different Points in Tennessee. 

MacIntirk, V. H. and Young, J . B. Soil Science, Vol. XV, No 3, pp. 205- 
227. Baltimore, Md., 1923. 

The authors made a great iiumber of analysis of the rain water col¬ 
lected at different points in Tennessee. As a i)ractical application of the 
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findings reported, it is believed that, under the conditions studied, the 
rainfall carrying sulphurous materials cannot be assumed to be more 
active than pure water in producing acid soils. D. v. S. 


Fertilisers and Manures, 

323 The Utilisation of Indigenous Phosphates in India. 

Hutchinson, C. M. (Imperial Agricultural Botanist). The Agricultural 
Jourfial of India, Vol XIX, Part i, pp 4-13. tables 2 Calcutta, Uj2,| 

India possesses deposits of natural rock phosphates, such as those of 
Trichinopoly and Bihar, and also a large supply of bones, neither of which 
are at present utilised to any extent for manurial purposes. One of the 
chief reasons for the neglect of these sources of soil fertility is that it is 
improbable that superphosphate could be produced economically in the 
country. 

Experimental work has been carried out to discover whether the orig¬ 
inal rock phosphate could not be used if sufficiently" finely ground. It is 
now well known that the value of ground pos})hate is determined by the 
fineness of the grinding; that no good results can be exi)ected in soils de¬ 
ficient in organic matter, nor in very calcareous soils unless the supply 
of organic matter is maintained at a high level; it has been found, however 
that in soils containing a higli percentage of humus, finely ground rock 
phosphate may give as good results as equivalent amounts of superphos¬ 
phate. 

Many experiments have been made to increase the availability of rock 
phosphates by means of fermenting organic matter, and a great step in 
advance was made when the oxidation of sulphur and formation of sul¬ 
phuric acid by certain classes of soil bacteria was shown by Ln*MAN to 
be of practical importance in rendering soluble mineral phosphates. Work 
at Pusa during the past three years has proved the possibility of making 
use of this method in India, as the addition of sulphur to a compost con¬ 
taining mineral phosphate resulted in oxidation of the sulphur and the par¬ 
tial solubility of the phosphate, the effect of which was shown on growing 
crops. 

The author's experiments demonstrated also that by the use of cul¬ 
tures of sulphur oxidising bacteria isolated from such composts, as much as 
88 % of the mineral phosphate could be rendered available in ten weeks. 

McEean found a ratio of 120 parts sulphur to 400 parts phosphate 
satisfactory in presence of 2000 parts soil, and this ratio has been found 
suiltable at Pusa. 

Hopkins has shown that soluble phosphate can be obtained as a re¬ 
sult of the normal process of nitrification in presence of rock phosphate, 
and the author has proved the possibility of greatly increasing the activity 
of nitrifying organisms by simple bacteriological methods, which may per¬ 
haps be applicable to this problem. 

It is probable that by making use of natural fermentative processes 



AGRONOMY 


351 


such as those outlined above, the heavy expenses connected with the manu¬ 
facture of superphosphate might be largely avoided and the phosphatic 
mineral resources of India made available. W, S. G. 

324. Reversion of Acid Phosphate in Acid Soils. 

Hat^i., Th. D. and Vogei,, J. C (ExperimentStation Pochefstroom, South 
Africa). Soil Science, Vol. XV, No. 5, pp. 367-369. Baltimore, Md., 1923 

P'roni the data given in this paper it would appear that there is no 
actual benefit, as far as the availability of the superphosphate is concern¬ 
ed, to be had from mixing limestone with superphosphate or applying 
them to the soil separately. D. v. S. 

325 Availability of Potassium in Orthoclase for Plant Nutrition. 

IlAiyEV, P. IC. (Pennsylvania State College). Sod Science, Vol XV, No 3, 
pp 1O7 180, bibliography Baltimore, Md . 19^3 

This investigation had for its purpose the testing of the rate of avail¬ 
ability of the potassium of orthoclase when supplied in finely divided form 
to buckwheat grown in quartz sand cultures. 

Twenty-fiv^e gram portions of the orthoclase, pulverised to pass through 
a 200-tnesh sieve were found to yield, in distilled water, soluble potassium 
at the rate of 7 mgin. (282.2 parts per million) at the point of equilibrium 
between solution and solvent. This orthoclase was added in 25-50 and 75 
gram portions and inliniateh mixed with 2750 grii. of quartz sand to 
which the other necessar\ plant nutrients had been added in available 
forms. 

The following are some of the conclusions reached: 

Pifty-graiii portions of orthoclase supplied potassium at a sufficient!}' 
rapid rate to satisfy the requirements of 7 per cent, larger A'iclds of dr}' 
matter than were produced by the complete mitneiit solution. 

The total amouut of potassium available from the orthoclase was in 
no case as large as that in the nutrient solution but the physiological ba¬ 
lance of the solution in the sand culture was apparently favorable to a more 
economical use of the element. 

Calcium carbonate and sulphate tended to increase the quantity 
of available p.otassium. They also aided in the production of a larger 
amount of dr\' matter so long as the lack of potassium was a limiting fac¬ 
tor in the growth of the })lants. 

When the lack of available potassium was a limiting factor, sodium 
chloride tended to increase the weights of dr}' matter, but on the whole 
reduced the amount of available potassium. The effect of sodium sulphate 
was negative both as to weight of dr>' matter and amount of i^otassium 
absorbed. 

Dextrose and starch tended to reduce the weight of diy matter and of 
potassium absorbed. The addition of calcium carbonate to these mate¬ 
rials did not materially affect the results with dextrose but resulted both 
in an increase in yield and of potassium. D. v. S. 
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Agricultural Botany. 

326. The Flora of the Island of Hainan. 

Groff, G. W. Ding, B. and Groff, B. H. The Bnumeration of the Me 
Clure Collection of Hainan Plants. The Lingnaam Agricultimil Review^ vol 1, 
No. 2, pp. 27-86. Canton (China), 1923. 

Classification of a fine collection of plants, extreniel}^ interesting 
from the botanical standpoint. The work was undertaken by the Her¬ 
barium of the Canton Christian College, China, in conjunction with Ti. D. 
Merrii<i<, the Director of the Bureau of Science in the Philippines. 

M. h. Y. 


327. Nutritive Value of Mesquite Beans (i) (Prosopis juHfera)^ com¬ 
pared with Ceratonia siliqua and Glediischia iriacanihos, 

Walton, G. P. (Cattle Food and Grain Investigation laboratory). A 
Chemical and Structural Study of Mesquite, Carob and Honey Locust Beans. 
U. S. Deparimenl of Agncult'iive Depi. Hulletin No 1194, pp 1-19, tables XI, 
figs. 2, bibliography, Washington, D C 1923. 

As the result of the unnecessary waste liitherto incurred 111 the United 
States with mesquite beans [Prowpn jnhfera), an investigation has re¬ 
cently been made in the Bureau of Chemistry to study the nutritive value 
of these beans and their economic utilisation. 

The author refers to the distribution of this plant in the vSouth West¬ 
ern areas, and the average yield (up to 100 bus. per acre per annum), 
and describes in detail the feeding trials made with pigs ; the analyses 
made with dried and whole fruits , fruits se]>arated by hand or milling , 
pericarp and seed, bean meal, and undissolved residues. 

It appears from the results obtained that meal made from the entire 
Ijean may serve as a useful supplementary food for stock. If .soaked, 
however, it may have a deleterious effect. If the beans are separated 
into sugary pericarp and protein bearing seeds by keeping dry throughout 
the process, a higher value is obtainable. Sucrose was prepared from 
the pods which contain a higher proportion of non-reducing sugar ; 
the seed kernels were rich in protein, and the seed coats in carl)o- 
hydrate. 

The carob [Ceratonia siliqua), also useful in stock foods, contains 
a lower percentge of protein but is richer in sugar content; the honey 
locust [Glediischia iriacanihos) has a somewhat higher percentage of pro¬ 
tein but lower sugar content. 


(i) See R. 1924, No. 23. (Ed.) 


M. L. Y. 
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328. The Vitamine B Content of Carica papaya, Musa sapientum 

and Vigna sinensis. 

Acuna, K. M. The vitaniine B. content of vSonie Philippine Fruits and 
Vegetables. The Philippine AgricuHiinsf, Yol XTT, No 7, pp. 293-302, tables 
IT + chart, bibliography. Los Banos, Jvaguna, 1923 

Systematic nutrition investigations liavc been undertaken by the Col¬ 
lege of Agriculture, Los Banos (Idiili])pines), and the ])resent work deals 
with the comparative vitaniine IL content of hamma {Musa sapieninm), 
“Papaya [Carica papaya) and “ ])aayap “ [Vigna sinensis). 

According to the results obtained with rats, the following conclusions 
have been reached:— all three fruits contain an ap])reciable amount of 
vitamine B., but Vigna sinensis has the highest jiroportion, 5 gm. l>eing 
sufficient for normal growth when used as a supplement to a standard 
ration, comjiared witli 10 gm. banana and 20 gm Cariia papaya. The 
tables show the body weight and weekly intake of basal diet res]>ectively, 
and the chart the comparative growths with the different materials. 

M. L Y 

329. The Influence of Solution Volume upon Plant Growth in Relation 

to Reaction Change and Iron Availability in Culture Solutions. 

Barnktte, R.. M. atid ShivK, J W ^New Jersey Agricultural IvKpcrimetit 
Station) Soil Science, Vol XV, No 5, pp 413-425, 3 figs bibl. Baltimore, 
Md , 1923. 

The experiments described in this paper were carried out for the pur¬ 
pose of studying the effect of different solution volumes upon the growth 
of young wheat plants. A stud}’* was also made of the hydrogen-ioii con¬ 
centration changes jiroduced by the action of the plants in different 
solution volumes and of the influence of these changes upon the avail¬ 
ability of iron supplid to the plants in a soluble and an insoluble form. 

The types of culture media consisted of the Tottiiigham solution T\ 

C2 (Physiol. Reseacli : v. 1, ji. 327-397, 1914) at an osmotic concentration 
value of one atmosphere and a modification of this solution used by 
Jones and Shivk (Journal of Agricultural Research, v. 21, p. 701-728,1921) 
and consisting in the substitution of ammonium sulphate for tlie potassium 
nitrate in equivalent osmotic concentrations. 

Some of the main results of the experiments may be summarised 
as follows: 

Hydrogen-ion concentrations are rapidly decreased by the action of 
the plants in the Tottingham solution in all stages of development. In 
the modified solution the plants increase the hydrogen-ion concentration 
of the solution slightly during the early stages of growth and then decrease 
during the later stages. This reversal in the direction of reaction suggests 
an important physiological change in the plants with respect to the 
nitrate and ammonium requirements involving a change in the absorp¬ 
tion rates of the N03-ions and the X'H^-ions. 


[5t8-3*9] 
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Other things being equal, the rates of reaction change are detennined 
by the volume of the culture solution. 

The availability of iron (ferrous sulphate and ferric phosphate) 
is determined mainly by the reaction of the culture solution as this is in¬ 
fluenced by the action of the plants. 

A direct correlation is found between the decrease in hydrogen-ion 
concentration of the culture solutions and the appearance of chlorosis 
in the plants. 

D. V. S. 

330. Further Notes on the growing of Wheat in One-Salt Solution. 

GRRICkE, W. F Soil Science, Vol. XV, No. 2, pp 69-75. Baltimore, 

Md., 1923- 

In this paper the author states that the absorption and utilization of 
nitrates by the wheat plant is largerly dependent upon the relative supply 
of available potassium in the medium. If either is to be utilized, both 
must be present and absorbed at the time. 

D. V. S. 

331. A Comparison of the Absorption of Inorganic Elements, and of 

the Buffer Systems of Legumes and Non-Legumes, and its Bear¬ 
ing upon existing Theories. 

Newton, J D Soil Science, Vol XV. No 3. pp i8r-io.), 'i 2 hgs., 
bibliography Baltimore, Md , 1923. 

Experiments are described with barley and peas or beans in order to 
compare their absorption of calcium, potassium, magnesium, nitrogen and 
phosphorus. The author gives 12 diagrams representing the acidity 
of the plant saps. 

The more important results may be summarized as follows : 

There are no characteristic differences in the ty]ies of absorption from 
nutrient solutions by barley and peas, or by barley and vetch. vSuch differ¬ 
ences exist, on the contrary, between barley and beans, in the early stage 
at least. Beans absorb more calcium in proportion to potassium, than 
either barley or peas. 

The quantit}^ of calcium absorbed by a plant does not necessarily 
depend u])on the quantity of nitrogen absorbed or metabolised, as has been 
suggested by other workers. It was found possible to decrease the quan¬ 
tity of calcium absorbed by barley and peas without decreasing the quan¬ 
tity of nitrogen absorbed, by growing the plant in solution low in calcium. 
Moreover, its was found that inoculated peas absorbed more nitrogen than 
uninoculated, when grown in the cultures low in nitrogen, but did not ab¬ 
sorb more calcium, although there was plenty of this element available. 

The quantity of carbon dioxide given off from the roots of pea 
plants grown in sand cultures was found to be very much greater than 
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that given off from the roots of barley plants of a similar size. This offers 
a ver>^ probable explanation for the fact that pea plants absorb more cal¬ 
cium and magnesium from a soil than barley plants, although the\ do 
not ab.sorb more calcium or magnesium from a nutrient solution. In 
the soil, carbon dioxide would affect the solubility of calcium and magne¬ 
sium compounds. 

The hydrogen-ion concentration of barley, peas and beans was not ap¬ 
preciably increased by limiting the plant’s supply of calcium. In these 
cases there was actually less calcium present in the sap, and a less percent¬ 
age in the jdaiit as a whole. The buffer effect of barley and pea sap was 
similar, but was greater in the case of beans. 

D. V. S 

33The Relation of Seed Weight to the Growth of Buckwheat in 
Culture Solution. 

ScHMmX, D. (New Jersey Agricultural Kxperimeiit Station) SoilScievcf, 
Vol. XV, No 4, p. 285-292, 2 figs Baltimore, Md., 1923. 

At tliis Station a series of expeiimeiits dealing with the relation of 
scHxl weight to germination, subsefpienl growth of the plants, and crop 
production was begun. This paper is a preliminaiy' note on buckweat 
The author notes that seeds of high medium weight ])roduced better plants, 
than seeds of lighter weight or abnormally heavy seeds. I.eaf areas were 
approximately proportional to dr>^ weights of tojjs and to total diy weights, 
but no such rclaticni was apparent betw'een dry weights of roc^ls and leal 
areas 

1). V vS. 


333. Physiological Studies on Apples in Storage (i) 

Ma(;n1vSS, J R and Dikhi^, II C (Office of llorticiillural Investigations, 
U vS Bineau of Plant Industry) jonymil oj A^riciillufal /i, Vol XXV^Il, 

No J, pp 1-38, tables XI, bibliography Washington, I) C , tc)2^ 

Obseivations on the physiological change^ in the apples Jniing the 
procc s of ripening on the tree: increase in size, changes in coloui, 

texture, and acid content, etc. — lactors all closely ass(»ciated with .stor¬ 
age quality. The author.s review the sulxsequeiit ciiaiiges wdiicli occm 
alter ])icking, and study the effect of stoiage conditions, packing, venti¬ 
lation, and temperature relative to acidity, loss of moisture and w'eight 
Coating the fruit with paraffin or oil results in a slower rate of softening 
and icspiratioTi tests were made at different teinepeialurcs. Couceii- 
tralion of carbon dioxide up to the rate of 3-3 has no deleterious effect 
on the fruit, and will retard softeniug A high concentration will, how^- 
ever, hinder rii^ening. 

M. L. V. 


(i) See R. 1924, No. 25, (Ed,) 


[sst-ass] 
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334. Nodule-Production Kinship between the Soybean and theCowpea. 

Leonard, L. T. (Bureau of Plant Industry). Soil Science, Vol. XV, 
No. 4, pp. 277-283. Baltimore, Md., 1923. 

An interchangeability of the nodule-forming function between cul¬ 
tures of B, tadicicola from soy bean (Soja max) and cow-pea {Vigna sinemis) 
is indicated by work carried out under pure culture conditions. 

D. V. S. 

335. The Destruction of Pentosans by Moulds and Other Micro-or¬ 
ganisms. 

Schmidt, B. O , Peterson, W. H., and Fred, E. B. Sod Sc^erce, Vol. XV, 
No. 6, pp. 479-488, bibl. Baltimore, Md , 1923. 

In studying the activities of moulds and other micro-organisms it was 
found that moulds could destroj^ pentosans (five-carbon-atoni sugars 
distributed in nature as polysaccharides) of maize forage, rye straw, w(^od. 
These organisms would not grow on a synthetic liquid medium with 
wood as a source of carbon. When placed in wood-soil, in () months 
about 60 % of the total pentosan content of the wood was destroyed. 
Pentosans are more readily attacked than the cellulose, lignin and otlier 
constituents of the wood. D. V. S. 

Planf Breeding. 

336. The Inheritance of Growth Habit and Resistance to Rust in the 
Wheat Gross Kanred x Marquis. 

AamodT, O G. Journal of Agricullurcd Research, Vol. XXIV, No 0, pp 45;- 
4()8, tables 2 AVa.shington, 1923. 

One of the chief causes of injury to hard, red, spring wheat is Puc^ 
cinia graminis triiica Kriks and Henn., a fungus which occasions heavy 
loss in the spring wheat regions of the United States, therefore the pro¬ 
blem of finding a ty’pe of early wlieat immune to the attack of this rust 
was a matter of great importance, but of considerable difficulty, owing 
to the numerous biological forms of the parasite each of which necessi¬ 
tated a special condition of immunity. 

The present paper gives the results of a series of researches conducted 
with the object of obtaining the desired type by crossing Marc^uis, a sus¬ 
ceptible spring wheat, with the autumnal wheat Kanred which had proved 
resistant to 2 of the 21 biological forms of Pucciniu graminis known in 
the Lower Valley of the Mssissippi and immune to 12 of these forms. 
Being an autumn wheat, Kanred does not head at all, or bears a few 
seedless ears, when sown in the spring. 

In the F2 of Marquis X Kanred, 5250 individuals were obtained 
which may be divided into 9 classes as regards the time and manner of 
heading; 1980 individuals headed regularly and at the same time as the 
Marquis parent, thus behaving like true spring wheat. The second 
class was comi)osed of 1503 individuals which headed one week later, 

[334-33C] 
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as did the hybrids of all the remaining classes, except the eighth, which 
consisted of 19 plants that headed with difficulty, producing ears sev¬ 
en weeks late. The ninth and last class included 442 individuals that 
never headed and therefore behaved like the Kanred jjarent. 

All the plants of the first five classes ripened like ordinary spring 
wheat. Taken all together, they included 4350 individuals of the spring 
type as against 900 of the autumnal type, the ratio being as 5 : i with 
])artial dominance of the spring wheat. 

The following tables give data referring to the F3. 


Table 1 . — Height attained by F. Plants derived from different 
F. Lots of the Hybrid Kanred x Marquis. 
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The families in the that were descended from the hybrids of 
the first class were all homozygous as regards the spring-wheat habit, 
while those descended from the second class were divided into two groups, 
one of six homozygous individuals and the other of four heterozygous, 
there being a progressive decrease in the number of homozygous spring 
families. The progeny of the sixth class were all heterozygous, where as 
the seventh class was composed of four heterogygous and two homozy¬ 
gous families as regards the autumn growth habit. Therefore, from the 
growth standxK)int, the ofisj^ring of the spring X autumn behaved accord¬ 
ing to Mendel’s laws, while the complexity of the results revealed the 
existence of multiple factors involved in the exx)ression of the growth 
character. The F^ families descended from the first seven classes of 
heading were subjected to artificial infection tests iri which spores of 
Puccinia gramtms iritici, biological form 1, were used. The results ob¬ 
tained are summarised in table IJ. 


TAm,K III. Reaction shoim to 13 biological forms of Puccinia gramt- 
nis iritici by the Wheats Marquis, Kanred,und Families of the F^ of 
the Cross Kanred y Marquis. 
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The 13 biological forms given in table III may be divided into two 
groups. The first group is tyi)ically rey)resented by form I (to which 
Marquis is susceptible, while Kanred is immune), and the second repre¬ 
sented by form III to which both wheats are susceptible. 

The data given in table II show that the separation of the characters 
of resistance and susceptibility to this form of Puccinia is very simple ; 
the usual ratio being 3 resistant to i susceptible. In the F3, there were 
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some types homozygous as regards habit of spring-growth and immune 
to form I. 

The results obtained respecting the other biological forms of Puc- 
cinia ^raminh are summarised in table III. 

Therefore the families of the liybrids may be divided into two groups 
according to their behavoir as regards the Kanrcd and Marquis parent 
respectively. Thus, for instance, family 41 behaved exactly like Kanred 
in its reaction to all the forms of Pucuma used in the artificial infection 
experiments, while family i 8 t behaved in all respects like Marquis. 

The results obtained prove that the resistance, or susceptibility, 
shown to certain biological forms of Puccinia firaminis triUti, can be 
determined either by a single genetic factor, or by a group of linked fac¬ 
tors. Thus in order to estimate the resistance of Kanred and of its pro¬ 
geny it is only necessary^ to employ one form, since the reaction produced 
will be the same as in the case of all the other forms to which Kanred is 
immune Ily this means, numerous h\ selections were made and some 
pure s])ring wheats obtained which were immune from all the forms of 
Puenma to which their ])arent Kanred had proved immune 

Cj a. 


337 The Relation between Chromosome Number, Morphological Char¬ 
acters and Rust Resistance in Segregates of Partially Sterile 
Wheat Hybrids. 

K. Gene/ifs, Vol 8, Xo 4, pp ^1-321, fig i Mena.sha »Wiso), 

nj 23 


The relation between the number of chromosomes, the morphological 
characters of the plants, and rust resistance was studied in individuals of 
the of Triiicum vulgarc (Amby) a T. durum (Kubanka). 

Tnlicum vnlgare, as is well-known, belongs to the group of Triticuin 
with 21 chromosomes, while T. durum is a member of the group with 14 
chromosomes (haploid). 

It was found from the cytological examination of 4(1 hybrids of the 
third generation, that some of the indivi<luals jiossessed 14 chromosomes 
and others 21. The closest correlation was found to exist between chro¬ 
mosome number, morphological characters and rust resistance. 

The plants with 14 chromosomes possessed the rust resistance and 
anatomical characters proper to durum, whereas those with 21 chromosomes 
had the susceptibility and structure of the viilgarc parent. 

Special mention should be made of the relation between resistance to 
rust and awn length. The completely awnless hybrids were exceedingly 
susceptible to the parasite, while the awned hybrids proved resistant, the 
resistance increasing with the length of the awn. The size of the pollen 
grains increased with the number of chromosomes. 


G. A. 
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338. Correlation between Increase in Weight of Hybrid Maize Seeds and 

the Productivity of Their First Generation. 

CariEvS Dks CarbonniEres, F. La premiere generation hybride du 
mais. Bulletin mensnel du Comice agricole de Castre, No, 2, pp. 12-15 J No. 3, 
pp. 21-23; No. 4, pp. 27-31. Castres (Tarn), 1924. 

The author advocates the use of first generation hybrids as a means of 
increasing maize yield, and gives a detailed description of the technique 
employed for the production of these hybrids. 

i') Into a field sown with the local variety that succeeds best are in¬ 
troduced some rows of a different variety or several other varieties, so 
that the plants, which have been detasselled before pollination, may be 
fertilised by the variety surrounding them. 

Several rows of the local variety are also detasselled and, in this way, 
are obtained crossed seeds, in some cases inferior to the hybrid seeds, but 
very superior to ordinaiy’’ seeds. These will have been still further im¬ 
proved if the rows of the female parent plants have been sown with the 
same variety, which has been grown for a long time in another and far 
distant place. 

The varieties to be crossed must be pure, flow'er at the same time, pro¬ 
duce a heavy yield and seed of the same colour. 

The crossing operation should be repeated annually in order to ob¬ 
tain seed for the following season. 

2) a simpler method is : to sow 2 or 3 varieties in alternate rows 

3) Allow the self-fertilisation of different varieties A , B, C, /), in or¬ 
der to obtain them in a pure condition ; cross the pure lines A X B and 
C x D ; recross the hybrids (A x B) x (C X D). In this manner, a 
large amount of seed is obtained and the first generation of the combined 
hybrid is stronger and more productive than that of it ])arents. 

The seed resulting from fertilisation with the pollen of another 
variety is heavier than that produced wiieii i)ollen of the same variety is 
employed, therefore a certain correlation must exist between the weight 
of the seeds in the Fi and the increased vigour of the F, plants. The em¬ 
bryo and the endosperm are hybrids of the same order with the sole differ¬ 
ence that the development of the endosperm begins the first year and 
that of the embryo the succeeding year within the plant which is its con¬ 
tinuation. The degree of the plants heterosis should thus be seen in the 
seed beforehand. 

The more the heterozygous seeds are superior to the pure seeds both 
in weight and volume, the greater the fertility and vigour of their immediate 
progeny. Thus we have a mathematical basis upon which to calculate 
in advance the index of yield of the first hybrid generations of maize, 
and an easy and rapid means of classifying a large collection of hybrids ac¬ 
cording to their order of merit. It will, however, be necessary to make 
further investigations in order to determine whether the agreement is 
sufficiently exact and general to constitute a rule. 


F. D. 
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339. Segregation and Correlation of Characters in an Upland Egyptian 
dotton Hybrid. 

Kearney, T. H. (Bureau of Plant IndUwStry) Bulletin No 1164, pp 57, 
plates 2T, bibliography. United States Department of Aj^viculiure, Washing¬ 
ton, D. C , 1923. 

This Bulletin gives a detailed account of the results obtained from 
crosses made between plants of the Holden variety of Upland cotton and 
the Pima variety of American Egyptian cotton. The author's object 
in these experiments was to obtain statistical data as to the nature oi 
the variants to be expected in fields of either type when exposed to na¬ 
tural cross ix)llination by the other. The resulting hybrids were studied 
in the first, second and third generations. 

Of the 38 characters whose mtercorrelations were determined in E^, 
37 are connected by coefficients of correlation amounting to at least j Yi 
times the ^irobable error. 

It may be inferred from the results of this work that, although the 
data on correlation indicate relative freedom of recombination, the chanc¬ 
es are heavily against the isolation and fixation of a productive type of 
cotton, cofnbining the most desirable characters of both parents, from 
the segregation products of so wide a cross as that between Upland and 
Egyptian varieties of cotton. W. S. G. 

340. The Factor for Bitterness in the Sweet Almond. 

HEppher Myeu, j. Genetics, Vol 8, No 4, pp. 3Q0-391. Menasha 
(Wise ), T923 

At the Agricultural Experiment Station for California, many crosses 
haye been made between some valuable varieties of almond with the object 
of obtaining types that flower a little later than usual and are therefore 
less exposed to injury from frost. 

Among the hybrids resulting from these crosses, indi\nduals bearing 
bitter almonds occurred in the ratio of i : 3 ; thus, out of a total of 243 
trees, 184 produced sweet " and 59 bitter " almonds. 

The presence of the bitter almonds is explained by the author as due 
to the fact that the cultivated varieties are hybrids having the structure 
Bh, so that the factor upon which bitterness depends is recessive to the fac¬ 
tor producing sweetness. G. A. 

Seeds. 

341. Electrochemical Treatment of Seed Wheat. 

Leighty, C K. and Tayeor, J. W. Circular 305, pp. 7, bibliography. 
United States Department of Agriculture. Wasliington D. C., 1924 

Methods for increasing crop yields by the use of electricity have receiv¬ 
ed attention for many years, one of the most important being that kno^vm 
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as the « WoKryn Process » (i) in which the seeds of crops are subjected 
to an electric current passing through a conducting solution in which the 
seed is immersed. 

It has been claimed that largely increased yields have been obtained 
by such treatement, in which the conducting medium was a solution of 
common salt, and the object of the authors' experiments was to investi¬ 
gate this claim. 

Mbrcier and Fry reported increased gains of 20 to 30 % in cereals, 
and reduction in losses from bunt, rust and wireworm. 

No really critical results are given as the basis for these claims. 

RussKU. reports the results of pot experiments with electrically treat¬ 
ed seed at Rothamsted in 1918 and 1919, in which no advantage was shown 
for seed so treated. In pot experiments with wheat at Oxford an increase 
of 12 % more grain and slightly less straw was obtained than with un¬ 
treated seed. In a field experiment carried out by Robb at Wye Agricul- 
cultural College (Kent) with barley and oats one variety of oats showed 
a slight increase but another variety and barley showed a decreavse. Two 
other trials at Cambridge showed no increase. 

Biffen states that: The trials show no improvement in yields as the 
result of treatment; there was a small diminution of germinating capacity ", 
Lee in Manitoba, with Marquis wheat on a single-plot test obtained an 
increase of 3 % bushels of grain over the control (14.5 : 18.0). 

The authors began their experiments in 1920 at the Arlington Experi¬ 
ment Farm in Virginia, using a soft variety of red winter wheat. The 
grain was presoaked for two hours in a 3.5 % solution of common salt, 
and a current of about 200 watts uras passed through the solution for 3 ^ 
hours. As controls, a second lot of seed was soaked in a duplicate salted 
solution for 5 34 hours, but without electricity, and third lot was soaked 
in water for an equal time. The seed was allowed to dry and was sown 
two days later. The.se experiments were rexx^ated in 1921. After a three 
days germination test the counts were as follows : — 

Water-soaked 88 %, electrically treated 84 %, salt-solution 74 

Leaf rust (Puccinia triticina) was severe in 1921 and 1922, all plots 
being equally affected. 

In 7 out of 8 cases the control plot gave a higher yield than the plot 
next to it sown with electro-chemically treated seed. 

The conclusion drawn from the experiment is that no benefit or profit 
was shown from treating wheat seed electro-chemically by the so-called 
" Wolfryn " process. W. S. G. 


(1) Sec R, i923» No. 734 . 
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342. Means of recognising killed Glomerules in Beet Seed. 

HirschwiTZ, S. (Agrikulturchem. und bakteriolog Institut der Universitat 
zu Breslau). Der Nachweis abgetoter Knaule in Rubensamen. Zeitschrift 
des Vereins der Deutschen Zuckerindustne, No. 811, pp. 115-134, bibliography. 
Berlin, 1924. 

The German law regulating the beet seed trade requires that, at least, 
80 % of the large glomerules, 75 % of the medium, and 70 % of the small 
glomerules of the sugar-beet seed put on the market shall germinate in 14 
days, the minimum percentages in the case of forage beets being 75 for the 
large glomerules, and 70 for the small. There is thus a risk of the seller 
mixing seed of a higher germinating capacity than is legally required with 
old seed, or seed with little genninating power. If this fraud is perpetrat¬ 
ed by mixing spoilt seed with good seed of the same variety it easily escapes 
detection, but should the seed belong to different varieties, the seller kills 
the seed before mixing it, for otherwise, as soon as germination look place, 
the fraud would at once be detected and the buyer would have the right 
to demand the reimboursement of the price of the seed and also the payment 
of damages. As a rule the seeds are killed by dry heat which destroys 
the germinating capacity without altering the morphological structure. 
The author attempted to discover some way of recognising the glomerules 
that had been destroyed ; he established the following facts amongst others: 

The temperaiitte hmit of the germination 0/: they are killed 
at I250c. 

The changes taking place %n the digestible albnviin of heated seeds. The 
percentage decreases at temperatures of rys^C and over, falling to 70-75 % 
of the initial percentage. 

Deley minatwn of germination capacity by Lesagi: method (i). This proved 
unsuited for the purpose because beet-vseeds of full germinating power 
easily part with their colouring matter even when placed in i)ure water. 

Volumetric determination of oxygen liberated from oxygenated water 
by the action of the catalases in the seeds heated to different temperatures. 

1) The volume of oxygen freed by ground beet seeds is in inverse 
proportion to the temperature to which the seeds have been heated ; 2) the 
activity of the catalases is only perceptibly^ changed at temperatures above 
loo^^C. Distinctly differences show themselves at fairly different tempera¬ 
tures (70-ioo-i25®C), but the variations occurring at the same temperature 
(up to 20 %) are so great as to render the method inapplicable. 

New method for recognising glomerules that have been killed. — This is 
based on the fact that the catalases situated at the periphery of the glome- 
rule are most affected by heat. At a temperature of 1250C. (which kills 
the seeds), the catalase loses some but not all of its activity, for the fer¬ 
ment present in the centre of the glomerule is more or less unaltered. 
If entire, unheated glomerules are pitt into oxygenated water, an energe- 

(i) Described in Complex rendus de VAcadimte des Sciences, Vol 174, p 766, Paris, 
1922 This method is based in the fact that seed which have lost their capacity of ger¬ 
mination impart a yellow colour to dilute solutions of potassium hydrate: wliile seeds 
that are still able to grow, retain their colouring matter unless they arc put into much 
stronger solutions. 
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tic liberation of oxygen takes place after 2-3 minutes ; the same thing occurs 
in the case of glomerules heated to yo^C.; if, however, the temperature has 
been raised to 100^,, much less oxygen is liberated and none is given ofiE 
before 15-20 minutes, while if the glomerules have been heated to 1250C, 
no decomposition takes place until an hour has elapsed. The retarding 
of the reaction is due to the time needed for the oxygen to pass through the 
layers in which the catalases have been destroyed. 

The operation is carried out as follows : some melted parafiin that has 
been coloured brown is poured into a plate, and before the wax has entirely 
solidified small holes are made in it with a glass rod. One glomerule is then 
put into each hole and a sheet of glass is laid on the paraffin. The oxy¬ 
genated water is poured on the sheet, and runs under the edges of the glass, 
thus finding its way into the holes in the paraffin and causing the reaction. 

This method proved perfectly satisfactory in 193 cases out of 297 ; 
in 84 cases, the error was i % ; the maximum error (which only occurred 
once) was 5 %. F. D. 

343 Disadvantage of Treatment of Cotton Seed with Superphosphate 

Paste to remove Fuzz. 

Watkins, W R. Agricultural Gazette of New South Wale^, vol XXV", 1^. I, 
p. 10. Sydney, 1924 

Amongst other methods suggested for the treatment of cotton seed 
to get rid of the fuzz ' which prevents it running freely through the plate 
in the drill, is the use of superphosphate paste. Recent tests made in 
New South Wales on the Grafton Experiment Farm demonstrate the de¬ 
trimental effect on germination when this paste is employed. The seed 
coat becomes hardened and in many cases the seedlings fail to appear. If 
they succeed, the plants have a withered appearence and a yellowish tinge 
on the leaves. M. E. Y. 


CROPS IN TEMPERATE AND TROPICAL COUNTRIES 
Cereals 

344 The Influence of Irrigation Water on the Composition of Grains 
and the Relationship to Nutrition. 

Greaves J. E. and Carter, E. G. (Utah Experimental Station). Jour^ 
nal of Biological Chemistry, Vol LVIII, No 2, pp. 531-541, tables 6, biblio¬ 
graphy Baltimore, M. D., 1923. 

Irrigation water applied to soil affects both the quality and the quan¬ 
tity of the grain grown in that area. The authors have carried out a series 
of experiments at the Utah Experiment Station on the total ash, nitro¬ 
gen, phosphorus, potassium, calcium and magnesium content of wheat, 
oats and barley, which were grown on the same soil having a variation in 
moisture content. The results given are averages of from 6 to 10 analyses 
made on grain from 3 to 5 plots, receiving like quantities of irrigation; 
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each of these averages is further made up of a composite of from 3 to 5 
annual yields. 

The ash content of wheat, oats and barley increases with an increase 
of irrigation water, the maximum for wheat being reached with somewhat 
less than 67.5 inches of water. There is a gradual progressive increase in 
phosphorus as the quantity of irrigation water used in their production 
increases up to 35 inches yearly. Above this there is a decrease. The in¬ 
crease in the case of wheat amounts to 55 %, oats 35 % and barley 30 %, 
hence the user of grain grown under these conditions obtains these greater 
quantities of phosphorus, and the soil is depleted to the same extent. 

As regards potassium : wheat grown with 35 inches of water contains 
35 % more potassium than when grown without irrigation. Oats when 
receiving 45 inches of water increase the potassium content 31 \ and bar¬ 
ley reacies its maximum increase of 14 % with 20 inches of water. 

The calcium content increased 155 % for wheat, 22 % for oats and ^ 
41 % for barley. 

The magnesium content increase was, 32 % for wheat, 65 % for oats 
and q % for barley. 

The ratios of calcium and magnesium to phosphorus indicate that the 
increase in phosphorus is mainly inorganic. 

Wheat, oats and barley were all found to decrease in nitrogen as the 
irrigation water used in their growth increased. The decrease for wheat 
was 21 %, oats 40 %, and barley 19 %. 

The results indicate how over-irrigation may deplete the soil in two 
ways: it washes out the soluble nitrogen which is a limiting factor in soil 
fertility in the arid region and thus produces a low protein grain, and also, 
it causes the grains to take up larger quantities of potassium and phosphor¬ 
us, thus depleting the soil, with the result that the farmer receives less 
per unit for each of these essential elements which are sold from his farm. 

W. S. G. 


345 Recent Strampelli Wheat Varieties, 

STRAAmKlA^l, N, I piu receiiti grani Strampelli (1). UItalia agitcola, Year 
60, No 9, pp, 353-368 -f 30 coloured plates Piacenza, 1923- 

A Special number devoted entirely to a full description of some 37 new 
wheat varieties obtained by crossing and selection at the Istituto Na- 
zionale di genetica per Cerealicoltura (Cereal Experiment Station) at 
Rieti under the direction of the autlior. The article is well illustrated by 
coloured plates. As regards classification of these wheats, the principal 
characteristics are mentioned, crop yield, and resistance to rust and lodg¬ 
ing. 

Soft Autumn wheats, awnikss. — “Dante ears white; caryopses 
reddish white; culms 80-85 cin*» medium density ; early. 


(i) See R. 1916, p. 777 ; R. 1919, No. 182; R. 1930, Nos. 733, 956» 1079. 
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Stamura ears white ; caryopses, pale reddish white ; culms 90- 
100 cm.; fairly high tillering strength; medium early. 

Italo Giglioli *',ears white ; caryopses yellowish red ; culms 95-100 
cm. ; medium tillering; very early. 

“ Fausto Sestini ears pale yellow; caryopses pale yellowish-white ; 
culms about no cm.; average tillering ; comparatively early 

“Attilio Fabrini **, ears white; caryopses red; culms 95-100 cm.; 
fairly early. 

Cuboniears milky white ; caryopses pale reddish white ; culms 
95-100 cm, ; average tillering; early. 

Soft autumn wtibats, awned. — Francesco Strampelliears 
deep red; caryopses reddish white; culms 80-90 cm. ; medium yield; 
fairly early. 

'' Carlottina Bianca ears white, caryopses yellowish-red; culm 
65 cm.; medium tillering; yield early. 

Carlottina Rossa **, ears red; caryopses yellow flesh-coloured. 

Vittorio Veiieto ears dark red ; caryopses yellow flesh-coloured ; 
culms about 120 cm. ; high tillering ; normal ripening. 

** San Michele ; ears deep yellow ; caryopses yellow ; culms about 
no cm. ; high tillering; fairly early. 

Gorizia ; ears white ; caryopses flesh coloured; culms about go-10 
cm. ; normal ripening. 

“ Trieste ears white ; caryopses dull flesh coloured ; culms 100- 
iio cm. ; medium tillering; normal ripening. 

" Trento ears white ; caryopses reddish-brown ; culms 90-100 cm. ; 
average tillering; somewhat early. 

Fiume ears straw-coloured ; caryopses reddish-brown ; culms 
110-115 cm.; tillering somewhat low ; early. 

'' Zara ears white; caryopses red; culms 115-130 cm.; normal til¬ 
lering, somewhat early. 

'' Cantore ears white ; caryopses light yellow flesh coloured ; culms 
115-125 cm. ; fine tillering ; fairly early. 

** Enrico Totiears red ; caryopses light red, culms 85-90 cm.; me¬ 
dium tillering, fairly early. 

Villa Glori ears dark red ; caryopses reddish white ; culms about 
90 cm.; medium tillering ; fairly early. 

Mentana ", ears red; caryopses dull yellow flesh coloured ; culms 
90-100 cm. ; normal tillering; fairly early. 

" Goito ", ears red; caryopses red; culms 90-100 cm.; high growing; 
fairly early. 

" Palestro ", ears red; caryopses light red; culms alx)ut no cm. ; 
slightly early. 

" Castelfidardo ", ears deep yellow, caryopses light yellowish-brown ; 
culms about 100 cm. ; normal tillering; fairly early. 

" Marsala ", ears white ; caryopses reddish; resistance to drought. 

" Caprera ", ears light reddish yellow; caryopses flesh coloured ; 
resistance to drought. 

" Calatafimi ", ears deep yellow; resistance to drought. 
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Hard wheats. — Voltumo ears bluish-black ; caryopses red ; 
normal tillering and ripening ; high yield, even during drought. 

** Milazzo ears whitish; caryopses amber coloured; normal tillering 
and ripening; high yield. 

Senatore CappeUi ears yellowish-white ; caryopses ; amber 
coloured, normal tillering and ripening. 

Daini II to VIII; confined entirely to arid regions of southern Italy. 

F. D. 

346. iTrlgo sertanejo ** a Wheat Grown at Montes Glares, Minas Ge- 

raes, Brazil. 

Barbosa, J. Trigo sertanejo. Revista Agricola, Industrial e Commercial 
Mtneira, Vol. I, part. 7, pp. 443-44. Bello Horizonte, 1923. 

In the district j of Montes Claros, wheat has been cultivated for over 
a hundred years with the result that a very fine, strong hardy type has 
been produced which is not subject to any disease and bears heavy crops. 
Dr. Alves Costa procured some seed of this variety and forwarded it 
to the Ministry of Agriculture at%Rio de Janeiro, whence some of it was 
sent to the Centenary Exhibition (1922,) where it was greatly appreciated, 
while the rest was dispatched by the said Ministry to Senor H. Kobbe, 
Director of the “ Campo de senientes '' of S. Simao, State of Sao Paulo, 
who cultivated it and obtained results exceeding all expectations. The 
wheat was sown on May 29, 1923 ; it began to come up on June 4, and 
was harvested on October 25, 150 days after seeding. The yield was 
19.3 quintals of grain per hectare, and 44,2 quintals per hectare of straw. 
The fact that this wheat can be sown in May enables it to be grown after 
the maize (the cereal at present most cultivated) has been carried. 

F. D. 


347. Gluten Percentage in some American and Italian Wheats. 

Ai.Tomani, P. II contenuto in glutine in grani nazionali ed estcri. Giornale 
di AgricoUura della Domenica, YearXXXlV, No. 5, p. 38. Piacenza, 1924. 

With a view to ascertain whether, or not, Italian grown wheat should 
be mixed with American wheat (in order to increase the gluten content of 
the former and make it more suited to bread-making), the author carried 
out a series of analyses in the Laboratory of Agricultural Chemistry of the 
Royal University of Bologna. The results, which are given, show that as a 
rule, American wheat does not contain a perceptibly larger percentage of 
gluten than Italian wheat, and indeed, some varieties of Italian wheat are 
superior to the American product in gluten percentage. 

Italian flour satisfies all the requirements of the baker as regards 
the quantity, and especially the quality, of the gluten present. The author 
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has found from working the various doughs, that the Italian grain studied 
contained gluten of as good quality as any of the American wheats with 
which it was compared. 



Gluten 

Protein 

Va*’iebes of wheat 

moist 

dry 

substances 
(N X 6.25) 

Crop xg 32 : 

' 



Oentilrosso 48. 

33 

II.O 

— 

Inallettabile 96 . 

37 

12 0 

13 81 

Ricti II . 

38 1 

12 0 

— 

Crop 1923 : 




Manitoba No. i (American) . 

38 

12.4 

M 

Manitoba No. 2 (American) . 

35 

II 4 

— 

Azima (Russian). 

40 

IS 0 

— 

Cologna (grown from seed). 

32 

10 8 

— 

Oentilrosso (grown from seed). 

25 

8b 

— 

Oentilrosso fam. 48.. . 

32 

10 2 

12 50 

Inallettabile fam. 96. 

34 

11 0 

12.98 

Rieti fam 11. 

38 

12 2 

13.65 


F. D. 


348. Maize: Productioii and Utilization. 

I — The New Internaitonal Encyclopedia, Vol XIV, pp O97-701, New 
York, 1923. 

II. — Encyclopedia Bntanmca, Eleventh Edition, Vol 17, pp 448-449. 
Cambridge, 1911 

III. — United States Department of Agriculture, Service and Regulatory 
Announcements, No. II pp 4, Official Gram Standards of the United States for 
Shelled Corn Washington, 1916, and No. 12, pp 40 Notice of hearings on pro¬ 
posed Rules and Regulations of the Secretary of Agriculture. Washington, 
1916. 

IV. — Statistical Notes on the Cereals No 7, pp. 108, April 1918 (Interna¬ 
tional Institute of Agriculture, Rome). 

V. — Statistical Year Book for 1922, pp 104 to J07 (International Insti¬ 
tute of Agriculture, Rome). 

VI. United Empire (Royal Colonial Institute Journal). Vol. V, new Series, 
No. 4, April 1924. The Resources of Rhodesia, p 2O3 (Eondou 1924). 

Maize {ZeaMays) is of the order of gramineae or grasses; more than 300 
varieties are known to be under cultivation in various parts of the world, 
but in the native, or wild state it has not been traced. The characteristics 
of the many varieties differ among themselves more widely than is the case 
with any other cereal. The most probable theory as to origin is that 
maize is indigenous in tropical America, but was entirely unknown in the 
Old World or Eastern Hemisphere until the discovery by Columbus. There 
are, however, authorities who state that some seed was brought into Spain 
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by the Arabs in the thirteenth Century A. D., and that this variety was 
perhaps indigenous in Asiatic Countries. It is not mentioned by travel¬ 
lers in those regions, or in Africa, earlier, than the i6th Century, when con¬ 
temporary Chinese drawings also depict this plant. 

On the other hand in Peru small grains of maize of an unknown variety 
have been found in ancient tombs, and Darwin discovered maize cobs 
embedded in the detritus of a former shore, now 85 feet above sea level. 

By Humboldt and de Condolle it is considered as solely of Amer¬ 
ican origin, and it had been long and eirtensively cultivated in many 
parts of that continent before European discovery. 

It is always an annual, susceptible to frost at every stage of its develop¬ 
ment ; the stem is erect with spreading leaves, and differs from that of 
other grasses in the fact of its solidity. The extraordinary variations in 
appearance and habit of growth may be judged form the fact that some de¬ 
scriptions state that the plant only reaches two feet in height, while other 
varieties sometime attain twenty feet, an(i in the West Indies, plants of 
thirty feet have been reported. As 60 pei cent, of the whole maize crops of 
the world so far as ascertainable are grown in the United States, it may 
be convenient to consider separately the varieties usually produced in 
that country, dealing later with some of the very different products of 
other lands. 

Dr. E. Lewis Stttyvksant is quoted in both the encyclopedias men¬ 
tioned as dividing the maize grown in the ITnited States into seven pro¬ 
minent groups as follows: 

i) Dent or Field Maize (Zea indentata). This is the form commonly 
pioduced in the United States, and has many sub-varieties differing widely 
in the size of plant, and in the apjiearance of the cob. The grain is flat 
sided, quite horny on one facet, but indented or grooved with a softer sui- 
face on the other side. The colour may be yellow, wliite, red, or a varie¬ 
gated mixture, which is known as mixed corn and forms the chief basis 
of all trading in United States maize (always styled corn in that country). 
This group of varieties is grown in most regions of the United Srates east 
of the Rocky mountains with the exception of the Northern Section, where 

2) Flint Com (indurata) is substituted; this variety matures more quickly 
and is therefore better suited for the climate of a region where summer is 
of comparatively short duration. 

3) Soft Corn (amylacea) without the horny surface, foimerly 
grown extensively by Indians in both North and South America. 

4) Sweet Corn (saccharata) has a translucent appearance in the 
grain, which when ripe, is much wrinkled. This is preeminently a garden 
vegetable, and is usually cut and cooked in the cob, which is well filled : 
the grain has a soft and silky appearance. Canned .sweet com is an im¬ 
portant article of domestic trade in the United States and Canada. 

5) Starchy Sweet Corn {amylacea saccharata) has the lower half 
of the grain of a starchy character, and the uppermost translucent. The 
three last mentioned groups are usually white in colour. 

6) Pop Corn (everta) has an almost completely hard surface, and 
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when heated, the inside kernel, containing moisture, explodes ; this grain 
is of very small size. 

7) Pod Corn (tunicata) has a separate husk for each kernel, differ¬ 
ing completely from other groups, where the sheath of each cob forms a 
covering for a large number of grains. 

Besides the United States crop, maize is important in many other 
countries. It can be grown within the tropics from sea level up to a height 
of 6000 feet, but does not flourish Well where nights are cool. 

It is almost always the first crop to be discontinued as higher eleva¬ 
tions are reached, and in Southern Europe where it is so widely cultivated, 
a limit of about 2000 feet above sea level is imposed upon maize cultivation. 
Beyond a North Latitude of 450 to 50® it ceases to yield satisfactorily, 
but if planted in deep, rich soil on river bottems in sufficiently warm clima¬ 
tes, maize may produce 50 000 to 80 000 pounds of green forage, or 8000 
to 12000 pomids of dry material per acre. 

The character of the grain produced in Southern Europe does not show 
as many divergencies as in America; it is chiefly of a bright, or dull yel¬ 
low colour, and rounded in shape, as distinguished from the flat variegat¬ 
ed product known as Mixed Corn in the United States. 

Some exceptions occur in Roumania and in Russia The size of tlie 
grain varies in these countries, some growths being very small, and 
occasionally flat sided, while in Caucasia the maize is very similar to Mix¬ 
ed American, in size and colour. 

The relative importance of the maize crops in the cliief producing coun¬ 
tries is indicated in the subjoined table The data considered are those 
for 1923 and 1922 in the northern hemisphere, and 1923-24 with 1922-23 
in the •>outhem hemisphere. Averages of the preceding five years' period 
are also given. Data are in arrear for Russia, Mexico, as well as India, 
where estimates of the maize yield are not always made annually. 

The crops in Argentina, Brazil, and South Africa are harvested chiefly 
in March and April. 

As already mentioned the United States maize production is about 
60 % of the ascertainable world yield. Next comes Argentina, rivalled 
by Brazil in some seasons, each of which countries may be set down as 
growers of about 4 % of the world's maize yield. We then come to Ru¬ 
mania with about 3 % on an average, but in 1923 almost on a par with the 
two South American Countries just mentioned. South Africa, Java and 
Egypt each provide ordinarily about i % of the aggregate, a level nearly 
approached by Italy and the Serb-Croat State. Other South European 
countries grow only a small quantity and in the central European zone 
only a limited importance is attached to the maize crop, as the colder cli¬ 
mate imposes restrictions. 

Indian and African natives grow maize in considerable quantity for 
their own requirements, of which no statistical data are available, and Chi¬ 
na, where the estimated production is about I % of the world's ascertain¬ 
able 5deld may have really a much larger share. 

T^he maize of Argentina and of Brazil resembles that of South Europe 
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Data of yields of Maize in the chief production countries op the world, 
so far as ascertainable. 



la thousand quintals (i) 

Percentage 
for the 1923 crop 

Yield 




Average 

Yield 

in quintals 

Countries 

1923 

1922 


Average 

pet hectare 



& 

1917 to 1921 
& 

1922 *■ 100 


— 


1923-24 

1922-23 

1918 to 1922 


a XOO 

in 

1922 

Bttlgaria. 

6,834 

3.932 

^ 4.739 

174 

144 


7-4 

Spain. 

Serb - Croat - Slovene 

6.077 

6,816 

(1) 6,688 

89 

91 


14-5 

State . 

21,536 

22,819 

(1) 22,216 

94-6 

96.9 


II -3 

Hungary. 

14,010 

12,377 

(i) 10,398 

113 

135 


11.9 

Italy. 

22,378 

19.507 

22,184 

115 

loo 


12.6 

Rumania .... 

44,226 

29.478 

(0 37.209 

150 

II9 


8.2 

Russia. 

i 

171331 

(3) 9.249 





United States • • 1 

775.847 

734.270 

720,925 

106 

lo8 


17.7 

Mexico.. 

1 

22,339 

(3) 17.400 


1 


lO.O 

India. 



22,147 





Philippines..... 

4.233 i 

3.722 

3.671 

114 

j 115 


6.8 

Kgypt •. 


18,671 ; 

1 16,543 

153.4 

; 127.4 

(5) 

18.6 

Argentina. 

68,600 

44.732 

i 53,860 


i 

1 

j 

12.2 

Brazil. 


51.3C5 

n) 41,859 



i 


Java and Madura • 

12,730 

12,066 

1 13.570 

106 

1 94 

I 

1 

7*7 

Union of South Africa 


13,608 

I 10.715 

1 

j 

!(‘) 

! 

7.8 


(i) Average 1920-21. — (2) Average 1909-13.— (3) Average 1918-20. — (4) Average 
1917-18 & 1919-20 to 1921-22. — (5) Yield per hectare in 1921.— (6) Yield per hectare 
ia 1920. 

(i) r quintal =» 100 kilos = 220 lb. 


as a rule, in shajje, in colour and size ; some of the grain is of a redder 
tinge, and is small in size. 

In Central and Northern Argentina every garden has its maize plot, 
besides the hundred acre fields to be seen on every hand, where moisture 
is sufficient. These gardens sometimes produce excellent crops, and must 
then add largely to the aggregate results after providing for all domestic 
requirements of food and fodder. Locust attacks are reported ever>" 
season but seldom cause any serious general loss of crop. 

Practically all commercial transactions in maize (always called corn) 
in the United States are concluded on classification (grade). The really 
effective basis for ordinary business is No. 2 grade of Mixed Corn. 

On this basis future delivery transactions invariably take place. The 
following is the official standard description of No. 2 Mixed Corn: 

“ Number two mixed wshall be mixed coni which does not come within 
the requirements of grade number one mixed, shall be sweet; shall contain 
not more than 15 ^ per centum of moisture ; not more than 3 per centum 
of foreign material and cracked corn, and not more than 4 per centum of 
damaged corn ; shall not contain heat damaged and mahogany kernels, 
and shall weigh not less than 53 pounds per Winchester bushel 
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It is perhaps superflous to give particulars of the standards of Number 
I Corn, but, as this grade is mentioned above, it may be explained that in 
Number I grade, the limit of the moisture, is 14 per cent., while foreign ma¬ 
terial, and damaged grains, are each limited to 2 per cent.; the minimum 
weight is 55 pounds per Winchester bushel. 

On the other hand, for grade No. 3, the limit of moisture is extended 
to 17 % per cent, and other blemishes are allowed in larger proportions. 

For interior requirements, doubtless 17 34 moisture does 

not render the grain unmarketable, bur for export to Kurope, or other trans¬ 
oceanic destination, a moisture content of 15 34 cent, is quite the out¬ 
side limit that can safely be put on board ship. For export transactions 
it is the moisture content that is of real importance, the natural weight and 
the percentage of cracked (broken) or damaged grains are of less moment 
in final disposal abroad. 

Grade of Corn. 

It is by no means always the case that No. 2 or No. 3 Corn contains 
vso much moisture as is indicated in the grading rules. Natitrally tlxis per¬ 
centage is mostly dependent on the character of the weather during ripen¬ 
ing and harvesting. A very dry season, loo, may reduce nearly all the crop, 
over wide areas, to No. 3 grade, owing to deficiency in natural weight, 
while the moisture content may be much less than even 15 34 P^^' cent. 
In such an event, No. 3 grade is available for export. 

The grading is carried out by duly api>ointed Insi>ectors who receive 
the license of the Department of Agriculture, after a full inquiry as to tlieir 
knowledge and capability for undertaking the duties. Complaints as to 
irregular grading by inspectors or as to misrepresentation or malfeasance 
after grading by the parties concerned are investigated by the Secretary'' 
of Agriculture. 

the chief cereal products, maize is probably that which contains the 
highest average percentage of moisture, and consequently is liable to ger¬ 
minate most readily. 

In Argentina at some country vStation may often be seen a large pile 
of bags containing maize, exposed to the weather with green shoots coming 
into sight after a day s rain followed by hot sun. This arises from inad¬ 
equate protection from weather, but in fact, maize requires almost constant 
inspection, and treatment at certain seasons, if it is to reach an overseas 
destination in marketable condition. The operation of thrashing, more pro¬ 
perly cribbing, is usually carried out immediately before the grain is to be 
marketed, in every country. On the cob it is much safer ; if not shelled 
it does not appreciably deteriorate in the course of the season. 

After harvesting, a certain period is given to drying in the cobs, as 
may be seen in many Italian villages during autumn, where the rows 
of golden coloured cobs form an attractive embellishment on the roof or 
front of the farm house. 

In the United States the cobs are stored in long cribs or sheds with 
open sides, where the air can freely pass, thus bringing about evaporation 
in cold weather. Unless the drying in cob has been complete, the question 
of condition will come up at the grading. In ordinary seasons no ocean 
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shipment of maize grown in the middle western States, made earlier than 
January, can be trusted to arrive in Europe in merchantable con¬ 
dition. 

Again, when the germinating period approaches and the natural course 
is that of planting the seed, all maize becomes affected, and, if in bulk, 
has a strong tendency to deteriorate by heating. Therefore, exporters 
do not buy in the United States after April, until the torrid heat of July 
is passed. There are two periods of the year when exporters can safely 
do business, from January to April, and from August until, in November, 
new maize becomes available and is likely to be mixed in with the old, 
dry grain. 

With these recurring checks on export business, and with the absorp¬ 
tion of most of the maize crop for hogs and other live stock feeding, limi¬ 
tations of quantities exported are obviously probable. In fact, at the 
moment when growers are most desirous of selling, it is unlikely that Eu- 
ro])ean buyers will be willing to accept risks of deterioration on the voyage, 
and, on the other hand, when Europe is ready to purchase with a probab¬ 
ility of sound delivery, the farmer has generally disposed of any surplus, 
and prefers to hold the remaindei for his own requirements. 

The cases of Rumania and Argentina, are very different. In the first 
place, the population of those countries is small in comparison with the 
quantity of maize grown, and although ordinary risks of condition are similar 
to those in the United States, the practice in the export trade is for shippers 
to undertake them, so far as the period of the voyage is concerned. The 
buyer in Western Euro|)e can therefore act with some confidence m pur¬ 
chases of Argentina or Rumanian maize, knowing that the seller for export 
will take every care to load only grain that, in his opinion, will not de¬ 
teriorate on the voyage. Relatively to the differing periods of harvest in 
Rumania and in Argentina, similar restrictions, caused by incomplete ri¬ 
pening and by tho germinating period, have to be observed. 

A valuable return was furnished to the International Institute of Agri- 
etdture by the United States Department of Agriculture and was published 
in Statistical Notes on the Ceteahs No. 7, Aptil 1918. The data are those 
computed by the Department as representing the destined uses for the Unit¬ 
ed States maize crop, under average conditions of quantity and of require¬ 
ments, in other words, of supply and demand Almost similar conditions 
are still applicable in the United States, and the variety of uses adopted is 
a feature likely to prevail more or less, in many of the maize growing coun¬ 
tries. The proportion devoted to feeding live stock must naturally follow 
the numbers of animals, and the quantities exported, or imported, must 
depend upon the capabilities of soil and climate, in each country. But 
the uses set forth in detail by this return are world-wide and thus afford 
a basis for international consideration of the utilities of maize. 

The list of importing countries is a long one but those that receive any 
considerable quantities from abroad are almost entirely European. In 
like manner, a number are quoted as exporters, but effective supply on any 
large scale comes to hand only from Rumania, theUnited States, Argen¬ 
tina and South Africa. 
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Utilization of an average maize crop in the United States 

(In million quintals ot xoo kilogrammes). 


Hunum consumption (in America). 23 

Consumed on Farms by Horses & Mules.185 

> * » » Hogs.184 

» Milch cows. 59 

» Cattle. 65 

» Sheep. 15 

» Poultry. 25 

for Seed. 6^ 

Unspecified purposes. ii— 573 


Employed in Manufactures for maize meal . . 

glucose & starch. 

distilling. 

Malt. 

Fo<lder in cltie*^ . 
Exported . . 

Unspecified purposes away from farms. . 


62 

10 
5 
4 

30 

11 

7 I2q 


Total. 


702 


Of these four leading exporters, Argentina is the steadiest contributor, 
Rumania, the United States and South Africa occasionally fall into insig¬ 
nificance as exporters of maize. Before the war, Russian supplies were 
of some moment, but so far there is little sign of their renewal, indeed 
during 1922 Russia imported 805 thousand quintals of maize. 


Table of maize imports into the chief importing countries 
during the calendar years 
(in thousand quintals). 


Importing countries 

1923 

1922 

1921 

1920 


Germany. 

A 534 

10,854 

18.705 

a 

0 

no figures 

Austria. 

735 

911 

1,702 

(i) 1,302 

333 

Belgium. 

4.041 

4,174 

4,911 

2,662 

362 

Denmark. 

3,341 

4,381 

4,608 

2,491 

1,961 

France. 

5,<>38 

5 , 34 (' 

3,346 

4.454 

1.369 

Great-Britain and Ireland . . . 

17,545 

18,898 

18.673 

17,191 

8,566 

Italy. 

4,442 

5,045 

4 * 5<>3 

3,200 

1.967 

Norway. 

973 

901 

896 

663 

697 

Netherlands. 

7,101 

8,795 

9,001 

3.894 

2,205 

Poland . 

27 

133 

451 

no figures 

no figures 

Sweden. 

663 

505 

1,063 

386 

813 

Switzerland. 

1,327 

1,272 

1,297 

245 

1.340 

Xcekoslovakia.. 

(>04 

982 

1,989 

80 

29 

Canada . 

2,270 

3,359 

3,130 

2,708 

1,624 

Australia. 

669 

140 

7 

48 

155 


(1) lyust six months. 
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Table of maize exports from the principal exporting countries 
during the calendar years 1910 to 1923 inclusive 

(in thousand quintals). 


Exporting countries 

1023 

1022 

2921 

1920 

j 

191Q 

Rumania. 

6,6Q4 

2,916 

7,691 

4,400 

6 

United States. 

10,716 

41.559 

32,761 

4,512 

2,814 

Ax^entina. 

29.474 

27,713 

28,349 

1 44.107 

22,271 

Union of South Africa. 

5,119 

2,468 

3.526 

316 

1,117 

Totals • • • 1 

52.013 

74.656 

_^ _j 

72,327 

53.335 

26,208 


In the April 1924 Number of United Empire (Vol. XV, new series No. 4, 
p. 263) an address by Mr. G. Larpent, head of the Immigration Depart¬ 
ment for Rhodesia, is quoted. He said that the staple crop of Rhodesia 
is maize. The temperate climate and the rich soils of Rhodesia have im¬ 
proved American seed to such an extent that in(j[uiries for Rhodesian maize 
seed had been received from Florida, California, Mexico, and British Col¬ 
onies. It was, he said, the great hope and aim of maize growers in Rhodesia 
to become suppliers of maize seed to the rest ol the world. 

The maize crop of Southern Rhodesia in 1922 was i 315 thousand 
quintals according to returns made to the Government, not including the 
very considerable quantity grown by the natives for their customary food 
requirements. 

Maize is generally regarded as an uncertain crop, chiefly because it is 
very liable to suffer from extremes of temperature. In the United States 
an early frost may curtail the yield in some regions very considerably, 
but the most serious danger ivS from continued drought and heat in August 
and September when the crop may be fired '' on important areas. 
The same risk occurs in Argentina where a ])eriod of scorching weather in 
January 1911 sufficed to ruin the crop ; the whole yield was only 7 million 
quintals as compared with an average of fully 40 millions. The author 
had ail opportunity of seeing the havoc thus wrought in a single week on 
apparently promising maize crops in very important districts, at the time 
mentioned. 

It is naturally very seldom that damage of this kind is sufficiently 
widespread to produce such results, but partial drawbacks arising from ex¬ 
tremes of temperature do affect maize crops in nearly every season, though 
local injury is often compensated by plentiful yields in other parts of the 
same country. 

A maize crop in full flower is one of the most striking of rural scenes ; 
from this and other characteristics, partly indicated above, it may be regard¬ 
ed as one of the most interesting of the crops of the world. 


J. H. H. 
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349. Improved Rice Varieties in Italjr. 

Novei.I/1, N. II miglioramento della semente di riso. II Giornale di mt- 
cultura. Year XIV, No. 2, pp. 17-39, figs. 19. Vercelli, 1924. 

During the last ten years, the average increase in crop yields for rice 
in Italy, has risen from 30.2 quintals per hectare in 1912, to 41.4 q. per 
ha. in 1923. It is not unusual to obtain 50 q. per ha. on rice plantations 
and a maximum of 70-75 q. per ha. has been reported. This increase has 
been attributed to careful manuring and improved cultural methods, but 
more especially, to seed selection. 

The Stazione di Risicoltura *’ at Vercelli has already done valuable 
work along these lines (i). The “ Chinese Originario distributed by this 
Station in 1903, and subsequently the “ Nero di Vialonc,’* the “ Bertone 
and “ Ostiglia ** may be mentioned as the principal varieties responsible 
for increased yield. 

The following recent varieties are also worth special attention : — 

Japanese varieties. — The Onsen has given satisfactory results : — 
high yield, resistance to disease ; commercial value similar to Chinese 
Originaiio still more evident after reproduction and consequent earlier 
maturity, harder grain, and higher percentage of clean rice. This variety 
grows well on all types of soil, and is suitable for new plantations ; it is 
readily transplanted. 

Early varieties: The “ Originario Precoce 6 " or OP 6 obtained 
by the Sancio monks at Trino (Prov. Novara) from the “ Chinese Origi¬ 
nario is of medium size, average yield, fine quality grain, and suitable 
for second or third year plantation, on soil not too rich in organic mattei 
and comparatively heavy. 

** Precoce DeUarole obtained by Sig. Nicola Dei^laroi^e, at Vinzaglio 
{Prov. Novara) and exhibited at the Stazione di Vercellii]i 1914 ; 
has given satisfactory results (ripens very early and grain superior qua¬ 
lity), but does not reproduce succes.sfully. 

** Precoce giallo Ardizzone obtained by P. Ardizzone at Cascina 
Angossa (Vercelli), distinguished by the reddish yellow colour of the 
straw which facilitates handling. 

Precoce Novella or Precoce Allorio ”, obtained by the rice 
planters Novella and Allorio in Vercelli. Inferior yield to Originario ” 
and gives good proportion of cleaned rice ; somewhat less resistant to 
disease and lodging, but earlier ripening and superior grain; suitable for 
late sowing. 

” Precoce Maratelli ”, obtained by M. Maratei.li at Asigliano (Prov. 
Novara) ; more compact, than “ Originario ”, erect, very resistant to lodging, 
leaves large and characterised by inclined slope towards the panicle. Al¬ 
though somewhat less dense than “ Originario ”, the foliage is abundant 
and forms a good soil covering. This variety grows well on various types 


(i) See R . 1915, Nos. 270and 1277 ; It . 1916, Nos. 34, 399, 511, 814 ; R . 1917, No, 330; 
R . 1918, Nos 755 and 756; R . 1919, No. 456; R , 1921, No, 1113; R . 1922, No. 161. 
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of soil provided that it is not too rich in organic matter ; matures about 
10 days earlier than “ Originario ** but slightly lower yield; grain opa¬ 
que, large, and good quality. Recommended for cultivation and further 
selection. 

Precoce Vittoria ”, obtained by P. Sancio at Trino, similar to ” Ori¬ 
ginario ”, but earlier maturing ; suitable both for old and new plantations 
and is highly recommended. 

Varieties recently introduced: ” Americano 1600 ” received by the 
Stazione di Vercelli from the U. S. Department of Agriculture and tested 
by the author from 1921 onwards. This variety is of Japanese origin and 
has already proved successful in Italy, resembling in many ways the 
Originario ” as regards vegetative development. It is, however, more 
revsistant to lodging and ripens earlier, and gives a higher proportion of 
clean rice (83 % commercial rice and 72® ” camolino ”) One evident 
advantage lies in the fact that the seed has not yet been mixed with 
red grain. 

Other varieties introduced into the Station in 1923 from Japan have 
been tested in several localities. Those which have proved satisfactory 
as regards acclimatisation, have been given further trials. F. D. 

330. Sugar Production in England. 

Louisiana Planter and Sugar Manufacturer, Vol IvXXll, No 0, p 107 
New Orleans, 1924 

It was stated by Baidwin that England was capable of growing 
500 000 acres of sugar; this might be questioned, but progress has been 
made, although slow. In Norfolk beets were grown that had 19 % sugar 
content. The Cautley Factory worked up in 1921, 19 000 tons of beets, 
in 1922, 41 000 tons and in 1923, 55 000 tons, with a white sugar output 
for the three seasons of 1900, 4300 and 7000 tons respectively. 

The Kelham factory was opened in 1921-22 and worked up 25 000 
tons of beets, with an output of 2000 tons of sugar 

Each of these factories has this year an area of 15 000 acres under beets, 
and expects to produce 15 000 tons of sugar. 

On July 20, 1922 home-grown sugar was freed from the import duty of 
25s. 8d, and also from the rate of 21s 4 d. on sugar from British Colonies. 

Raising the sugar tonnage in the homeland and the colonies will ma¬ 
terially aid England, but as the country consumes from 17 500000 to 
2 000 000 tons of sugar per annum, England will still be dependent upon 
other nations for a large part of her sugar supplies. 

W. S. G. 

m^^rch Crops, 

351. The Potato in Brazil. 

Produc9ao e commercio da batata no Brasil. Revtsta Agrtcola, Indus- 
tnale e Commercial Mtneira, Vol. i. Part 6, p 467 Bello Horizonte, 1923. 

According to the data collected by the Ministry of Agriculture of Bra¬ 
zil, the potato crops in the country amounted to 190 853 tons in 1921; 

[350-3S1] 
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286 350 tons in 1922 ; 208 408 tons in 1923. In 1921, 2180 tons were 
imported and in 1922, 2554 tons. About 150 000 tons are consumed an¬ 
nually. The principal potato-growing States are: Sao Paulo, Minas 
Geraes, Rio de Janeiro, Parang, Santa Caterina, Rio Grande do Sul. About 
32 000 hectares are under potatoes, the average production being 90 quin¬ 
tals of tubers per hectare. The average price paid for imported potatoes in 
1922 and 1923 was 511 reis per kg. The chief importing countries are: 
Germany, Argentina, Denmark and the United States. No potatoes are 
allowed to be imported into Brazil unless they are accompanied by cer¬ 
tificates declaring them to be entirely free from all parasitic diseases ; fur¬ 
ther, they are subjected to examination by the “ Servigo de Inspec9ao e 
Vigilancia Sanitaria do Institute Biologico de Defesa Agricola P. D. 

352. The Sweet Potato in South-Western France. 

BKinifE, I4. {Professeut a la Faculte dc M^decine et de Pharmacie de 
Bordeaux). La patata douce dans le Sud-Ouest de la P'rance Revue de Bot 
tanique apphqude et d'AgncuUure colomale^ Year 3, No. 28, pp 818-822 Pa¬ 
ris, 1923- 

Since 1905 the author has cultivated at Bordeaux, a variety of 
sweet potato coming from Dahomey, and also another from Martinique. 
Plants obtained showed an average weight of 5 5 kg , 4.2 of which con¬ 
sisted of leaves and 1.3 kg. of tubers, which gives an indication of the 
composition. A description is given of the methods of cultivation and 
conservation best adapted to the prevailing conditions in S. W. France. 

R. D. 


Forage crops, 

353 Investigations on Leguminous Fodders in India. 

I. IIearsT C()I<E, F. Some Problems on P'odder Production in the Pmi- 
jab. Agricultural Research InsiitutCy Pusa Bulletin, No 1^0 pp 28-31 Cal¬ 
cutta, 1923. 

I. Problems in fodder production : — The ([uestion of improvement of 
arable and pasture lands and economic methods for feeding stock has been 
studied at Coleyana (Punjab), India under the authors direction. The 
stud farm has been worked on a six year rotation a) grass, 2 years ; 
h) crops, 2 years; Rabi season, September-April (oats, Trifohum resupina- 
turn, Tnfohum alexandrinum) ; Kharif April-September (Sorghum- 
vulgar e Pers., Cyamopsis psoralotdes, Phaseolus aconiUfolius Jacq, and maize; 
c) lucerne, 2 years. 

This method of rotation provides an abundance of organic matter 
for the cereals, and the crops clean the land for lucerne which in turn lea¬ 
ves the soil rich in nitrogen for the next grass crop. Under prevailing con¬ 
ditions in the Punjab, it is estimated to obtain i maund (i) of hay from 10 

(i) Maund « 82 lb. ' 

[SSS-SSS] 
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maunds of green lucerne in the colder weather and d(nible in the heat. Con¬ 
sequently it is preferable to feed green whenever possible. The average yield 
of seed in a normal year is about i maund per acre Satisfactory results 
were obtained on a test plot with lucerne bioad-casted with Pennisetum 
cenchtoides, Rich. 

Grassland was certainly im])roved in quality by the addition of Tri- 
fohum resuptnatum. The use of the tandem disc cultivator and tractor 
is advised previous to broadcasting and has given an increased yield. 
Tr, alexandrinum has proved a good fodder, yielding i maund of hay for 
every q-io maunds green fodder. The author considers this species some¬ 
what preferable to the preceding species ; it grows well and gives at least 
three cuts on well prepared land. 

The seeding problem is a continual difficulty in the Punjab and no 
definite conclusion has get been reached. It is considered advantageous 
once this difficulty is overcome, to employ the Tnfohum species in place 
of Mehlotus zndua and M, alha, hitherto cultivated in this area Conditions 
necessary for seed formation are being investigated at Pusa 

Tests are being made with several indigenous leguminous plants of 
possible use as fodder ciops, amongvst these Rhynchosia minima I) C on 
cotton areas, is apparently attractive to horses Also / aikyriis aphaca 
Iv. found amongst wheat and lucerne is probably of value. Other forage plants 
still present a field for investigation. 

II. Improved znethod of lucerne cidtivafwn — Experiments have been 
undertaken at the Pusa Research Institute to discover the best method 
ot intensive cultivation to obtain the largest yield in a small area. The 
importance of a thorough knowledge of the morphology and physiology of 
the plant cultivated has been proved, as well as the value of selection of 
suitable varieties. P^or example, the analyses of lucerne hay shows the 
value attached to leaf preservation. 


Baled lucerxie (leaves intact) 
lyuccruc ropes (leaves par 
tially destrojed) ... 
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Trials have been made with different varieties and satisfactory results 
obtained with the Hunter valley lucerne of Australia and the Kalianpur 
from Cawnpore. The ‘‘ Kandahar '' was found adaptable to the high tem¬ 
perature of the frontier valley but not suited to colder climates. 

As regards the improved system of cultivation, the usual method of 
growing on ridges with channels for irrigation has been discontinued owing 
to low yield, and other economic disadvantages. The lucerne is now gfown 
on flat beds 2ft wide with ift irrigation channels between. Seed is sown 
both on beds and in the channels with no bare ground visible. This has 

[353] 



38 o 


AGRICtJLTURAI, INMI^UGENCB 


resulted in increased yield, conservation of soil texture, water saving, 
and reduced cost of weeding. The stand survives also the hot weather 
and rains and serves for a second year's growth. The plants in the trenches 
die out, however, during the rainy season. The irrigation channels act 
as drains and help to maintain the soil aeration. Apparently the heavy mon¬ 
soon of 1922, at Pusa, 62.30 inches of rain, had no deleterious effect on lu¬ 
cerne grown on flat beds. The yield is encouraging:— from a plot sown 
October 1921, eight cuts up to June 1922 gave a yield at the rate 
of 70 000 lb per acre. Subsequent results with the application of light 
dressings of leaf compost has already given an additional increase of 
about 50%. 

The author draws attention to the excellent hay obtained which can 
be conserved for a considerable time without loss. A difficulty in baling 
has been overcome by damping overnight and covering with tarpauHn, 
the importance of using the minimum amount of moisture needed to pre¬ 
vent powdering is accentuated. 

Reference is made to the water requirements for intensive cultiva¬ 
tion of leguminous crops. This subject has been studied carefully in connec¬ 
tion with possible saving in wheat growing. (Bulletin 118 Agricultural Re¬ 
search Institute, Pusa. The saving of irrigation water in wheat growing "). 

III. Fodder in relation to cotton growing. — The importance of this con¬ 
sideration has already been proved in Egypt, where berseem (Trifolium 
alexandrinum) as a catch crop on cotton plantations has given decidedly 
profitable results. Advantage of using Cajanus tndicus in a similar way in 
the United Provinces (India) has also been notified. The Indian Cotton 
Committee has emphasised the desirability of helping to maintain soil 
fertility thus. 

M. U. Y. 

354. The Growth of Alfalfa with various Gutting Treatments. 

CrabEK, L. F. Journal of the American Society of Agronomy, Vol. r6. 
No. 3, pp. 169-172. Geneva, N. Y., 1924. 

According to the results obtained at the Kansas and Wisconsin Ex¬ 
periment Stations, the responses of alfalfa to frequency of cutting at 
various periods of growth are decidedly pronoimced, and this plan may 
serve as a valuable medium for initial investigations on leguminous root 
reserves. The more frequent cuttings at the early stages of growth com¬ 
pared with less frequent cuttings at mature stages have resulted in a 
gradual thinning out, a reduction of vigour, and an influx of weeds and 
grasses. Two annual cuttings taken when the alfalfa was in full bloom, 
have yielded over a ton more of cured weed-free hay per acre than three 
cuttings taken on and before the plots were in tenth bloom. It has 
been found also that hay cut at full bloom stage contained 15.4%, pro¬ 
tein compared with 16.5 % for the tenth bloom and bud stages. Un¬ 
doubtedly there are other perennial plants which are similarly effected. 

M, L. Y. 
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355- Pennfsetum c/andestinum, a New Pasture Grass for India. 

Robertson Brown, W. AgncuUt^ral Journal of India, Vol. XIX, Pt I, 
pp. 32-2^ Calcutta, ig24. 

For some time past, the ** Kikuyu Penmsetum clandestinum 

has given very satisfactory results in South Africa for fodder purposes 
and as a permanent pasture grass (i). The author considered it advan¬ 
tageous therefore to test its adaptability to Indian climatic conditions, 
and reports the encouraging results already obtained at Peshawar Agricul¬ 
tural Station. It is advised to extend cultivation to areas where the aver¬ 
age rainfall exceeds 20 inches, or where irrigation is available, and should 
prove of distinct value for grazing dairy cattle, and probably superior to 
Cynodon dactylon utilised up to the present in India. 

Reference to the comparative analyses made in South Africa with lu¬ 
cerne and other grasses, indicates the high nutrive value of Kikuyu 
{Union of South Africa. Dept, of Agriculture, Leaflet No. 45) (2). 

M. Iv. Y. 


356. Investigations into the Changes which occur during the Ensilage 

of a Green Crop. 

Woodman, H. E. (P D D Sc ) and Amos, A. (M. A.), (vSehool of 
Agriculture, Cambridge University) Journal of Agricultural Science, Vok XVI, 
Part I, pp. gg-i 13, bibliography. Cambridge, 1024. 

It has long been recognised that the type of silage produced is largely 
determined by the stage of maturity of the crop. In the case of green 
fruity oat and tare silage there is little doubt that its production de¬ 
pends upon ensiling without wilting of an oat and tare crop in the early 
stages of maturity, when the oats are in milk and the tares between the 
stages of full flower and half-forrtied seeds. Experience indicated that 
if the crop is too immature and succulent the result may be the so-called 
“ sour ” silage. 

Experience and experiment point to the following generalisations in 
regard to the influence of the degree of maturity of crop on the quality 
of silage . 

i) Soursilage results from very immature and succulent 

crops. 

ii) Green “ fruity " silage from crops in early to medium maturity. 

iii) Acid brown ” silage from fairly mature crops. 

For the experiment, a crop of oats, tares and teans was selected ; 
the crop was cut at three different stages of maturity and ensiled quickly. 
The only varying factor was that of maturity. In no case was the crop 
damaged by decomposition of the basal foliage. 


(1) See R. 1922 Nu«i. 711, 1924, {Ed.) 

(2) See also analyses in Rhodesia, R. 1922, No 1294. {Ed.) 
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The crop was cut and ensiled between the following stages : 

June 14. Oats just flowered ; June 23. Oats at milk stage. 

June 30. Oats all in milk. July 12. Glumes changing from green 
to yellow and grain passing out of milk stage. 

The silos were opened on November 7, 14, 21 in the same order as 
that in winch they were filled. 

Analysis showed the following differences in losses of dry matter: 

Maturity of crop Very immature Early maturify Daily mature 
%loss of dry matter 9,7-11.8 8.6-9,0 5.8 

It will be seen that the loss of dry matter decreased as the maturity 
of the crop increased. These results confirm the earlier finding of the 
authors, and that the production of the acid type of silage is associat¬ 
ed with the least loss. 

In the case of oat and tare crops it is now ]>ossible to predict the tyj^e 
of silage at the time of filling the silo, and for this reason it is very prob- 
bable that the undesirable sour '' silage will disappear, and the two kinds 
which will be made will be green '' fruity ” and ‘‘ acid brown " silage. 

The results obtained with these two ma}- be summarised as 

follows : 


1 (rreen ” silatfc “Acid bionn ” silage 

(mejii ot S triil' 5 ) (mean of ^ tiuils) 

' or los^ “ogain or loss 


Dry matter.... 

. 


— 11 j 1 

— 7 7 

Crude protein. . 


1 

' — 8 j ! 

0.0 

Ethel extract. . . 


. ... 

+ 5-: 4 j 

+ 4‘5o 

N-free extracUves . 




— M 7 

Crude fibre . . . , 



— 5 5 

— 6.0 

Ash . 


. . . . 


0.0 

True protein ■ • 



— 41.0 

— j8,4 

.^ides 


• _ i 

+ «5 ? 

4- qO.o 


The losses in^crude protein and inorganic salts will be noted in the 
case of fruity silage, compared with the acid brown variety where 
they are nil. Conditions of immaturity seem to favour the splitting up 
of carbohydrates and true protein. 

It may be said that cutting the crop in early to medium maturity 
in order to make fruity '' silage, results in ensiling a smaller weight 
of forage per acre than if cut at a maturer stage for acid brown silage. 
Against this must be set the fact that green fruity ” silage is superior 
to “ acid brown in palatability, digestibility and nutritive value. Invest¬ 
igations carried out at Cambridge have shown that the production starch 
equivalent of 100 lb. of dry matter of green fruity '' oat and tare silage 
is 45.6, whereas that of acid brown oat and tare silage is only 33.4. 




W. S. G. 
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357. Cotton Cultivation in the French Colonies. 

ChEvat;ier, A. Ktat actuel de la question cotonni^re dans les colonies 
fran9aises. JRevue de Botamque appliqude et d*Agficulture coloniale. Year 3, 
No. 23, pp. 793-818. Paris, 1923 

The author describes the present position of cotton cultivation and 
the possibilities for this plant in each of the French Colonies. The dif¬ 
ferent projects for development are discussed relative to the cultural, 
economic and labour conditions, and a comparison is made with methods 
of cultivation employed in other colonies where conditions are similar* 

R. D. 

358. Economic Conditions of Cotton Cultivation in North Africa (i). 

TrabuT. Conditions ecoiiomiciues de la culture cotonniere cn Afrique du 
Nord. Comptcs Rendus des Stuvtes de VAcademie d*Agriculture de France, 
Vol. X. No. 3, pp. 105-107. Paris. 1921. 

The author states that cotton can be grown on all the coast plains 
of North Africa, and even beyond them up to a height of 700 m. Cotton 
has always been cultivated by the natives over small areas of the oases. 
Practical experience has shown that 200 to 700 kg. of fibre can be obtained 
per hectare. 

In 1923, 14 034 kg. of seed-cotton, or 4 678 kg. of lint, and 9 356 of 
seed, were grown on eight hectares at the PVrme Blanche (Algeria) vSince 
the cotton fetched 20 fr. per kg. and the seed 35 fr. per 100 kg. the whole 
crop sold for 96 834 fr. On deducting the cultivation expenses, or 17 262 ft., 
it is seen that the profit amounted to 9946 fr. per hectare. 

Cotton cultivation is, however, localised in the neighbourhood of 
Orleansville and in the district of Penegaux, where an active })rox)aganda 
is being carried out by the Plxperiment Station of the Ferine Blanche 
which distributes the selected seed of tested varieties of Egyi)tian cotton. 
The demand for this selected seed is small, owing to its high price, as far¬ 
mers do not yet realise its value. R. D. 

359. Cotton in Indo*Ghina. 

Le Cambodge econcmiique et Culture du cotomiier Bulletin Economiqite 
de Vlndo-Chine, Year XXVI, No i()2, pp 380-382. Hanoi-Haiphong, 1923. 

Cotton Growing. — From time immemorial the Cambodian 
has been a grower of cotton, which he calls “ Krabas ”, the cultivation 
being confined to the river flats. Since 1914 the energetic work of JVi. Mar¬ 
tin DE FIvACOURT, Chief of the Agricultural Service of Cambodia, has 
extended this cultivation to the fertile red lauds of Kompongchan; the 
success achieved in these plantations has added to the possibilities of 
Cambodia Cotton. 

The cotton grown chiefly in Cambodia is Gossypium hirsutum in- 
(i) See JR, 1923, No. 652 (Ed,) 

[85Y-359] 
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troduced originally from America, and which is the only species ctilti- 
vated on a large scale along the flats of the Meikong and Bassac rivers; 
this is the Cambodia Cotton of India, where it was introduced many years 
ago, with excellent results (i) Two other varieties are here and there 
met with; according to documentary evidence these are Krabas Sang^ 
Ke, a type intermediate between Gossyptum arboreum (L) and Gossy- 
pium indicum (I^ark) and Krabas Sampan'' which at present has no de- 
flnite botanical classification. 

Cambodia Cotton ( 0 . hirsutum) grows to a bush of 2 % to 4 feet 
in height and is planted on the river flats, after the subsidence of the 
floods, in August and September. 

As soon as the water disappears, leaving the flat land visible, Cam¬ 
bodians set to work to plough, repeating the operation ten to fifteen days 
later, and sowing the seed at once so that the young plant may derive 
benefit from the later rains. 

Sowings are made in lines fully a yard apart, with a space of nearly 
3 feet between the plants, which are placed in holes about 4 inches deep. 
The seed is previously soaked for 24 hours, and ten seeds are put in each 
hole. 

In fourteen days the plant is sufficiently advanced for thinning out, 
three or four of the best plants are left and the others destroyed. 

When this work is finished, the native grower leaves the rest to ma¬ 
ture, until picking begins in the first fortnight of March, continuing 
until the setting in of the rains. 

Every three of four days the women gather the ripe bolls, which are 
laid out to dry and sent to the ginnery subsequently. 

On the red lands cotton growing began in 1914, as already men¬ 
tioned ; the methods of cultivation are practically the same as on the 
flats, but a more complete preparation of the soil is required; as it is 
not necessary to await flood-subsidence, planting is possible in July or 
early August, and picking then takes place in January or February, the 
driest months in Cambodia, which is the most favourable time for cotton 
picking. 

Cotton yields and trade. — In good years the yield 
of cotton is from 7000 to 8000 metric tons, but it fell off slightly in 1920 
owing to the unfavourable season. 

Much difference of opinion has always existed as to the value of Cam¬ 
bodia cotton; French spinners, before the war, complained of the short 
staple, preferring American and Egyptian varieties. 

Opinions have been more favourable of late but most of the Cam¬ 
bodia cotton exported is shipped to Japan. 

A letter dated 29 April, 1923 was received from His Excellency the 
Governor General of Indo-China with reference to the Institute’s Mono¬ 
graph “ The Cotton Growing Countries His Excellency communi¬ 
cated figures of export during 1920 1921, 1922 to supplement those quoted 
in the Monograph mentioned. These data are as follows : 

(1) Martin de Flacourt Possibility^ de Cambodge au Point d© vue cotonnier. (£rf.) 
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Exports of Cotton from Indo-China. 


XJngiuned Cotton Ginned Cotton 


Thousand pounds 

1920 3,045 

1921 3,229 

1922 3,066 


Thousand pounds 
6,222 


The letter continues: 

The cotton question in liido-China is the order of the day, and 
is the subject of particular attention among the technicians of our Ser¬ 
vices. The area under cotton is probably susceptible of very consider¬ 
able enlargement in some parts of the Indo-Chinese Union, but this 
development is contingent on results of much prepartory study and work 
continuing for a period which cannot be defined. I shall take care to 
give you timely information as to progress. ” J. H. H. 


360. Cotton Growing in Australia. 

Johnson, W. II. (Late Director of Agriculture, Soutliern Provinces, Ni¬ 
geria). BulleUn oj the Imperial Institute, Vol. XXI, No. 4, pp 596-607 London, 

1923. 

The author, draws attention to the fact that, although Australia is 
slightly larger than the United States, and one-third of it lies in the tropics, 
extensive areas are not suitable for cotton cultivation on account of the 
scanty or badly distributed rainfall. The soil and climate however, in 
large portions of Queensland, Northern New South Wales, North We.st 
Australia, the Irrigation Settlements and j>robably also the Northern 
Territory, are well adapted for cotton cultivation, but experiments will 
have to be carried out to decide whether the crop can be profitably grown 
on a commercial scale, to determine the best planting season, and the best 
varieties for particular districts. Careful seed selection will have to be 
practised and the seed supply controlled in order to prevent mixture of 
varieties. W. S. G. 


361. Cotton Growing in Eritrea. 

GaravaGI<TA, R. C. T 1 cotone in Eritrea. VAgncoliura ('dontalc, 
Year XVIII, No. i, pp. 1-12. Florence, 1924. 

A general report of the progress made in Eritrea since 1902, in cotton 
production, with a description of the prevailing conditions climate, soil, 
etc. and the difficulties to be overcome. M. L. Y. 


362. Note on Egyptian Cotton. 

The Farmers* Weekly, Vol. XXVI, No. 672, p. 1966. Bloemfontein, 1924. 

With reference to the gradual deterioration and reduction in yield 
per acre of Egyptian cotton, it is suggested that this may be due to the mix¬ 
ture of seed at the ginneries. A case is mentioned where it was found that, 
out of 4000 sacks (270 lb.) of seed, only 40 sacks were fit to be sold for 
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seeding purposes owing to the extensive presence of Indian se^d. This 
is attributed largely to the fact that many natives obtain their seed through 
money-lenders, who buy the sweepings of the ginneries to sell to them. The 
ginneries cannot guarantee to supply unmixed seed unless a price is paid 
which will cover the extra care and time required. 

Egyptian cotton is often made up into pressed bales of 700 lb., as it 
has been found possible to make bales of roller-ginned cotton of that weight 
measuring 35-38 cubic feet. W. S. G. 

363. Utilization of Pima Cotton. 

II. H (Cotton SpecialivSt, Bureau of Plant Industry) Bulletin 
No. TT84, pp. 25, Plates 13, bibliography. Washington, D. C. 1923. 

The special variety of cotton called Pima is better adapted to the Ari¬ 
zona and Calilornia conditions than any of the Egyptian varieties. The 
first commercial planting of 275 acres of tliis variety took place in t()i 6 ; 
the area planted in Arizona and California in 1920 amounted approxima¬ 
tely to 250 000 acres. 

The author's object was to study some of the objections current among 
manufacturers regarding the production, the textile qualities and the util¬ 
ization of Pima cotton, as found during an investigation carried out by the 
Bureau of Plant Industry, the Bureau of Agricultural Economics and the 
Arizona Pima Cotton Growers. 

As a result of the^e inquiries the following conclusions were reached : ■— 

Pima Cotton has been manufactured successfully into tyre yarns and 
fabrics, balloon cloth and airplane fabrics, where strength and elavSticity 
are the chief requisites. The cotton is being manufactured into fine yarns, 
lawns, voiles, etc., the yarns made of Pima cotton when mercerized are as 
lustrous as those made from Sakcllaridis or Sea Island cotton. 

The method of ginning should be studied and improved so as to avoid 
an excess of seed and hulls in the lint; the quantity of rough, ropy, tangl¬ 
ed cotton should be reduced. The cotton should be stored as soon as 
possible after ginning so as to avoid damage. 

Field inspection and segregation will prevent the mixing of inferior 
cotton from small unfavorable patches with cotton growm under favour¬ 
able conditions. Such a system properly carried out will reduce the varia¬ 
tions in staple, the high percentage of waste and the number of mixed 
bales now met with by manufacturers. 

Many of the criticisms offered by manufactures can be entirely avoided 
by proper production methods. W. S. G. 

364. The Commercial Glassification of American Cotton. 

Palmer A. W. (Specialist in Cotton Marketing, Bureau of Agricultural 
Economics.) Circular 278, U. S. Department of Agneulinre, pp. 35, figs. 19, 
Washington, D. C 1924. 

The Circular describes the methods ot grading and classification 
of American cotton as used under the United States cotton standards act 
of March 4, 1923. 

[3C3-3<4] 



CROPS OP TBMPERATE AND TROPICAI, COtJNTRlpS 


387 


The subject is treated under the following heads : Rlements and pur¬ 
poses of cotton classification ; classification according to grade character, 
and staple length ; the relation of classification to value ; special con¬ 
ditions affecting the value of cotton ; satiijiling and handling of samples * 
light and weather conditions and theii influence. W. S. G. 


365. The Cultivation of Agave Cantala in Indo-China. 

I. — Chevalier, A. Note preliuiinaire. Uevue de Botamque apphqu^e 
et d'AgYiciiUxive colomale. Year No. 27, pp. 710-722. Paris, 1023. 

II. — CavillK, a. (Ingenieur en chef honoraire des Travaux Ihiblics de 
ITiido-Cliine). Essais de culture en Annani. Ibid., pp. 722-726. 

III. VERNET, a. (Chef du laboratoire de Technologic de ITnstitut 
scieiitifique de SLiigon). Etude technique dcs fibres. Ihid,, pp. 727-732. 

I. — The whole series of textile agaves has been tried in the Lower 
and Central parts of Tonkin (Erencli Indo-China), but with such unsa¬ 
tisfactory results, that at the time when the author travelled through 
the country, only two or three of the colonists were still cultivating sisal. 

M. CrmvALiBR, however, crossed one district where the wild vegetation 
is characterised by its pronounced xerophily ; this is the coast portion 
of Pliantiet and Phaurang, a district lying to the South of Annaiii, and 
only a few kilometers broad, although it is 100 km. long. Here, the 
annual rainfall ranges from 500 mm. to 1000 mm., and as the climate is 
distinctly tropical and very dry, the conditions are well suited to the 
agave. 

A^ave Cantala has been acclimatised in this district for centuries ; 
it is sometimes cultivated on a small scale by the nati^res who grow hed¬ 
ges of it. The author (after stating the origin of this species), achdses 
that it should be cultivated in preference to A, sisalana and A. dom^ata 
which produce smaller crops. It is very possible that selected lines of 
A. Cantala may exist, therefore it would be well to choose for planting 
suckers growing on vigorous plants rich in fibre, and as much alike as 
possible. Amongst agave plants that had long been naturalised at 
Tourcham, M. Caville (II) found individuals fulfilling all these requi¬ 
rements and giving high yields of fibre (see HI). 

II. — Since 1920, there has been, in South Annam, a plantation of A, 
Cantala Roxb. covering 600 hectares. 

The percentage of dried fibre (bleached with chloride of lime), ob¬ 
tained from this plant is 3.69, or allowing 18 to 20 % of the waste 
during the extraction of the fibre by macliine, a net yield of 3 %. The 
leaves of Cantala weigh on an average 1.500 kg. and thus produce 45 gm. 
of fibre. The Annam variety bears a large number of leaves ; an average 
of 40 leaves annually having been cut from plants 6 years of age. A 
crop of 1.800 kg. of dried leaves per plant per annum can therefore be 
counted on. 

(i) See R, IQ22, No, 168, and R. 1925, No. 795 [Bd) 

[»•»] 
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The site of the plantation was originally covered with forest; the 
ground is hillocky, and the soil is a light, sand or clayey-sand remarkable 
for its lime content. There are i 200 000 agaves planted at intervals 
of 1.60 m. in rows 3 m. apart. The rows run parallel to the course of 
the summer monsoon, and the object of the close planting is to obtain 
as much resistance as possible to the wind. 

According to information supplied by the natives, A, Cantala never 
flowers before it is 5 years old, indeed some have asserted, and amongst 
them a French colonist, that no flower-spike is produced until the agave 
has reached the age of 20, If, however, the inflorescence bears few, or 
no bulbils, the agave throws out a large number of suckers during its 
life. Suckers (from o.io m. to 0.30 m. in length) were collected throughout 
the country and planted out at intervals of 0.30 m. x 0.30 m. At first, 
every other service-path was planted with Leucaena to provide sufficient 
shade, but it was found that shade did not suit the suckers. The latter 
remain in the nurseries for 8 to 14 months according to their size at the 
time of replanting. The suckers which are 0.20 m. to 0.30 m. long when 
put into the nursery are planted out (when they are 0.45 m. to 0.50 m. 
in length), at the beginning of the rainy season, in holes of from 0.30 m. 
to 0.40 m. square. 

The maintenance operations consist in the destruction of any shrubby 
growth that may be introduced during weeding, and in removing suckers 
which might exhaust the parent plants. The expenses of these opera¬ 
tions are covered: i) by the nitrogenous manure furnished to the soil by 
the dung of 600 head of cattle which crop the herbage without injuring 
the agaves ; 2) by using the suckers for distillation since they contain 
twice as much alcohol as the leaves. 

The figures given by the author prove the plantation to be a very 
profitable undertaking, 

III. — a) Fibre percentage of the leaves. — Leaves 3 % years old have 
been known to contain 2.3 to 2.9 % of fibre-bundles that can be extracted 
by hand. 

A total crop of 65 gm. (yield 3.90 %) of raw, unwashed, sun-dried 
fibre can be obtained by hand-extraction from plants 15 years old with 
leaves 1.65 m. long (weight of single leaf 1.68 kg.). After the fibre had 
been bleached with chloride of lime, washed and dried in the sun, the 
yield of treated fibre was 3.69 %. 


Yields of plant of Agave Cantala aged 20 years. 



Weight 

length 

1 

Weight Slui-dried fibre 

Weight Stove-diied fibre 


kg 

in. 

•/ 

gm ' 

% 

gm. 

% 

I 

1.212 

1.42 

46.850 

3.87 

42.829 

3.53 

2 

1.235 

1.36 

36-434 

3.19 

35.140 

1 2.87 

3 i 

1.510 

1.55 

41.070 

2.72 i 

36.880 

2,44 


I.8O0 

1.59 

55-822 

3.00 

52.412 

2.81 


[Stfi] 
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The foregoing results were obtained from agaves 20 years of age 
[i] is the last heart-leaf, viz. the youngest leaf, and [4] is the oldest leaf 
situated out side the rosette. 

The following figures refer to crown leaves from young agaves aged 
3-4 months: 


Leaf 

Weight 

Length I 

i 

Weight Suu-dned fibre 

1 Weight Stove-dried fibre 


kg 

tn 

gtti 

__ 1 

0 

/O 

1 _ _ 

gm. 

% 

t 

0.500 i 

1.20 

10 353 

2.16 

18862 

2.ir 

2 

0.846 

1.26 

17-993 

2 12 

17 155 

2.02 

3 

0 024 

1.33 

■»3 «43 

^*40 

20 373 

2.20 


These data show that it is a mistake to limit the estimate to the yield 
of the leaves borne by young agaves, or by old plants. In order to cal¬ 
culate the industrial return, beginning for instance with agaves four 
years of age, it would be enough to remove some leaves every 6 months 
and estimate the increased percentage of textile fibre; further, in this 
manner, the age at which agaves pay for working would easily be deter¬ 
mined. 

b) Paper-paste from the fibrous bundles. — The fibrous bundles 
were treated with soda for two hours in the autoclave under a pressure 
of 7 kg., then bleached with chloride of lime, washed in distilled water, 
dried in the stove at ioo<> C. After these operations, the celulose yield 
of the stove-dried bundless was 52.81 %. 

The following figures were obtained from the microscopic examina¬ 
tion of the fibres composing the cellulose paste. 


Characters of fibres of A. Cantata. 



First test 

Second test 

Length of fibrc'». 

1.74 mm. 

2 08 mm. 

Average diameter . 

0.021 mm. 

0 024 mm. 

Feltine coefficient. 

«3 

87 


The fibres of A, Cantata are shorter and thicker than those of A. si- 
salana, hence the fibre of the latter species is preferred from the point 
of view of paper-making. This difference explains why the Sisal fibre 
is more resistant while the Cantata fibre is more flexible. 

c) Paper-paste made from the waste. — The fibrous bundles when 
mixed with the cellulose debris make a good paste on the addition of 
one part of mucilage. The fibrous bundles must be well-cleaned before use. 

The retting waste makes a pa<>te having no cohesion which bleaches 
badly and is thus without any industrial value. 

[ 5 « 5 ] 






390 


AGRICUI^TURAL 


d) Alcohol, — Although the fact has not yet been fully explained, 
the liquid obtained on pressing A. Cantata is capable of fermentation 
with the production of alcohol. In ord^r to throw further light on the 
problem, it would be necessary to isolate the many kinds of yeast that 
occur on the leaves. R. D, 

366. Roselle Seed Oil {Hibiscus Sabdariffa var. altissima), 

GEORCUII, C. D. V. The Malayan Agncullural Journal, Vol. XI, Nos. 7, 
S, 9, PP‘ 223-224. Kuala I^uiiipur, 1923. 

Although roselle « {Hibiscus Sabdariffa var. altissima) is cultivated 
primarily for its fibre, it is of economic interest to note that the seed con¬ 
tains about 17 % oil similar to kapok and cotton seed oil. Details of analy¬ 
ses are given which show iodine value 107.3 ; sa])oiiification value 193.1 ; 
density at 15.5° C. : 0.023. The residue after expres.sion of the oil, is 
rich in albuminoids (about 29 %), the nitrogen content being about 

4.7 %• M. h. Y. 

367. Sources of Supply of Divi-divi (Caesalpittia cor/ar/a^, and Tannin 

Value. 

Journal of the Royal Society oj 4rts, vol LXXIT, No 3710, p. 254-255. 
London, 1924 

General review of the tannin value of divi-divi, the seed pods of Cae- 
salpinia coriaria, well-known commercially in the leather trade. A re¬ 
presentative analyvsis of the pods is given : viz. water 13.5 % ; tannin 
41-5 % ; non-tannins 18 % ; ash 1.6 % ; insoluble matter 25.4 %. Owing 
to the high proportion of carbohydrates, solutions for tanning are liable 
to fermentation. The problem of effectively avoiding this fermentation 
has yet to be solved, although the risk can be materially lessened by 
the use of antiseptics. 

Reference is made to the surv^ey of supplies undertaken by the Unit¬ 
ed States Department of Commerce (Research Divi.sion), and particulars 
are given concerning the leading output, namely in Venezuela (6610 me¬ 
tric tons, export per annum average from 1908-1921) followed by Columbia, 
Dominican Republic, Haiti, and the Dutch West Indies. M. L. Y. 

368. Tanning Value of Wattle Bark from Ceylon. 

Bulletin of the Imperial Institute^ Vol. XXI, No. 3, pp. 466-468. London, 
1923. 

Barks from the following species received from Ceylon were analysed 
to determine the tannin content:— Acacia dealbata, A. decurrens, A, 
molhssima. Results indicate a similarity to the commercial black wattle 
^bark from Natal, with an average of 31 % tannin. The sole exception, 
A. dealbata, although the tannin content is only 23.2 % and consequently 
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of inferior export value, is of interest owing to the fact that this percentage 
is much higher than the normal amount recorded for this species (12-18 %). 

M. I,. Y. 

369. Studies on Hevea Latex. 

I. BELORAVE, W. N. C. Coagulation Malayan Agvicxiliuval Journal, 
Vol. XI No. 12, pp. 348”370. Kuala Lumpur, J92^ 

II BelCRAVE, W. N. C. and Bisiior, R O Some Constituents of Latex. 
Ibidem, pp. 371- 379 - 

I. - The author discusses the state of rubber in latex, theories of 
coagulation, emulsification, hydrogen-ion concentration, preservatives, 
and studies the conditions necessary for equilibrium and tor separation 
of latex. 

The temperature and volume changes on coagulation are investigated 
and reasons given for thinking no change of state occurs on coagulation. 

Pre\dous theories of coagulation arc examined. The theory is put 
forward that coagulation is normally due to increase ot hydrogen-ion 
concentration, which nia^^ be brought about b^^ bacterial action, and 
that the xihenomena met with can be explained by the assumption ot an 
iso-electric region tor the protective protein. 

The resins are shown to be unlikely to tunction as emulsifiers in nor¬ 
mal latex. 

IJ. - The authors carried out a rough separation of the substances 
in latex in order to test their effects on the rate ot vulcanization ot rubber, 
and also with a view to more detailed work in the future. An account 
is given ci the sei)aration of serum protein on neutralization ; ot an al¬ 
cohol-insoluble nitrogenous body from serum, also of wax^^ bodies, phyto¬ 
sterols, resin-acids and a lecithin-like substance from alcoholic liquors. 

Reasons are given for thinking that some supposed proteins sc})ai- 
ated are either break-down products, or are different in com])osition from 
normal j)roteins. W. vS. G. 

370. “ Gipd ” {Euphorbia phosphorea)^ a Resinous-Wax-Producing 

Plant of Brazil. 

Bomeim, U Industria extractiva do cipo de breu C ha earns c Quwtaes, 
Vol. 29. Part I, pp. 17-19, fig. I. Rio de Janeiro, 1924 

Euphorbia phosphorea, known popularly as “ cipo cunaman cipo de 
kite “ cip6 de breu candomble ** grows plentifully in the North 
of Brazil and especially in the State of Bahia. It forms thick bushes which 
give trouble to the herdsmen as they hinder them collecting their cattle. 
This plant has been used for various purposes but only on a small scale. 
It makes impenetrable hedges as the hairs produce intense irritation of 
the skin) ; it is a medicine for ulcers etc., and yields a resinous wax used 
for lighting houses. The author draws attention to the fact that as this 
species of Euphorbia is so abundant, it would be well to exploit it commer¬ 
cially, for the resinous-wax is suitable for various uses ; it can be employed 
as a lacquer, in the i)lace of tar, as an ingredient of varnishes, etc. The 
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mode of extraction is very simple, aU that is reqtiired is to cut the cactus¬ 
like stems into pieces, and dry them in the sun, or by gentle heat and then 
scrape ofi the resinous-wax covering the fragments, allowing it to fall into 
a vessel of boiling water. The wax melts and floats and can be skimmed off 
with a spatula, after which it is placed in vessels where it solidifies in about 
an hour and is then ready for sale. F. D. 

371. Manuring on Coffee Plantations in State of S. Paolo, Brazil. 

GUEDES, G. Aduba9ao dos cafezaes. Secretana de AgncuUura, Commercto 
e Obras pubheas do Estado de Sdo Paulo, Bolettm de AgricuUura, Series 24, 
Nos 1-2, pp. 6-9. S. Paulo, 19^3. 

The author presents the following formulae relative to the manuring 
of coffee plantations found successful at the “ Institute agronomico ” 
at Campinas (S. Paolo) and also by planters. For plants 4-8 years old, 
a supplement of litter and leaf mould was employed. 

Plants 4-8 years old. 

1) Blood 58.9 kg. + coffee pulp ash 30.7 kg. + bone meal 2 kg. -f- 
basic slag 10.4 kg. Applied at the rate of 400-500 gm. per tree. 

2) Castor oil cake 45 .q kg. + blood meal 25 kg. + basic slag 10.3 
kg. + potassium chloride 18.8 kg. (at 550-700 gm. per tree). 

3) Coffee pulp ash 38.8 kg. + basic slag 20.7 kg. + ammonium 
sulphate 40.5 kg. (at 400 gm. per tree). 

Plants 9-20 years old. 

1) Blood meal 60.8 kg. + basic slag 2.1 kg. + coffee pulp 24.9 
kg. -f bone meal 5.2 kg. ; 350-400 gm. per tree. 

2) Castor oil cake 51.8 kg. -f blood 23.5 kg. + basic slag 10.6 
kg. + potassium chloride 10.i kg. (500-550 gm. per tree). 

3) Coffee pulp 34.9 kg. + bone meal 20.3 kg. + ammonium sul¬ 
phate 44.8 kg. (at 250 gm. per tree). 

4) lyitter or leaf mould at rate of 500 gm. per tree mixed with super¬ 
phosphate (40 %), 14.3 kg. -f- potassium chloride 33.3 kg. + ammonium 
sulphate 52.4 kg. 

For old trees. 

1) Coffee pulp 49.1 kg. -f basic slag 34.3 kg. + ammonium sul¬ 
phate 16.6 kg. (at 100 gm. per tree). 

2) I/itter or leaf mould at rate of 200 gm. per tree mixed with super¬ 

phosphate (40%) 21,5 kg. -f potassium chloride 58.4 kg.-f ammonium 
sulphate 23.1 kg. F. D. 

372. Research on the Tea Plant at the Station of Phu-tho (Tonkin). 

Du Pasquier, R. BulleHn Economique de Vlndo-Chine, Year XXVI, 
No. 162, pp. 429-449, photographs 4. Hanoi-Haiphong. 1923. 

In this paper, the author, an agricultural specialist appointed to study 
tea and coffee at Phu-Tho Station, gives an account of the work done there 
since its establishment (i). 

(i) See R. igsi, No. 880. (Ed.) 
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The items of the programme of the work instituted at the Agricultural 
and Forestry Experiment Station at Phu-Tho with the object of improving 
tea cultivation in Tonkin are as follows : 

1) The study and acclimatisation of the cultivated, or, wild species, 
varieties and races of tea found in Indo-China, or elsewhere. 

2) The selection and propagation of the improved t3^es ; 

3) The study of the best methods of cultivation, 

4) The study of the most satisfactory processes of preparation. 

It is not yet possible to form any definitive conclusions from the 

experiments and observations made at the Station. The author has there¬ 
fore confined himself to mentioning the work done and the chief observa¬ 
tions made there during the first 5 years of its existence and indicating 
the lines to be followed in subsequent researches. 

I. Study and acclimatisation op the cultivated and wild 

SPECIES, VARIICTIKS AND RACES OF THE TEA-PLANT FOUND IN InDO-ChINA 
AND ELSEWTEIERE. 

The collection at the Station is being enlarged gradually ; at the 
present time, it consists of the 24 types given in the table (see page 
394 )- 

Since several of these tea-plants have not yet reached their normal 
development, it is impossible to describe them accurately, or give their 
botanical name. 

The Central-Tonkin tea-plant is a cross between several large-leaved 
and small-leaved forms. The Tien-Yen tea No. 294/20 and 68/18 appears 
to be The a (hlberii. 

The tea of Hoc-Mon (Cochin-China) is a well-defined variety clearly 
distinct from the assamica, or sinensts, varieties. The archives of the Sta¬ 
tion contain no botanical information respecting this tea-plant. 

The teas of Ha-Giang, Nghia-L6, the large-leaved kinds of Mont- 
Bavi, Phou-Sang, Makomen and Y-Pang all appear to belong to the as- 
samica variety and to the group described by C. Stuart under the name of 
the “ Shan group They show, however, small diiferences in the size 
and shape of the leaws. 

As regards the adaptation to soil and climate and the capacity for 
cultivation shown by the different tea plants, the author can only mention 
a few points in connection with the tea ]>lants of Central-Tonkin, and those 
of Cochin-China, Manipur and Assam that have been planted in the trial 
plots. 

The Tonkin tea-plant is the hardiest and least exacting. It grows 
well, even on poor soils, but unfortunately has serious defec'ts. As it is 
a hybrid, the plants of even the same tea-garden frequently differ so much 
in their physiological and morphological characters as to render it impos¬ 
sible to apply the same metliods of pruning and gathering. 

The habit of the plant is often unsatisfdctor>", for either all the 
branches grow together in a bundle, or else they sj>read out and fall 
backwards resting on the soil. Bud-formation is vciy’^ irregular. Nearly eill 
the plants bear a heavy and early crop of fruit which is very harmful to 
budding; in fact, many tea-plants cease budding some time before the 
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Collection of Tea-Plants at the Phu-Tho Station, 


lypes 


No. 

at station 


Date 

ot iayering 


No. of plants 


Indo-China Tea-Plant: 

Cochin Cliina (Hoo-M6n Region) tea. . 
Ha-Giaug (Thanh-Thuy sectoi) tea . 

Wild tea of Tien>Yen (Tonkin) . . . . 

Tea grown in Central Tonkin .... 
Tea of Ha-Giang, I^ao-Tchay Sector . . 

Wild small leaved tea of Mont Bavi. . 

Wild large-leaved tea of Mont Bavi 
Wild tea of region of Tlianli-Ba {T'hca 

(nlbcrtt A Chev ). 

Tea of Ngliia-IyO (Prov of Yeii-Bavi) . 
Tea of Makonen (5th military territ¬ 
ory) .. • • • 

Tea of Phon-San (Trab-Ninh) . ... 

China Tea-Plants 

Small leaved tea of Canton region. 

Tea of Y-Pang. 

A 'isam Tea Plants. 

Manipur tea. 

Assam tea (Betjang tyj^e). 

Assam tea (Kacharigou type) ... 
Assam tea (Swinlaybury type) . . . 

Assam tea (Goiralhi type). 

Pure native Manipur tea. 

Jokai Assam tea (hybrid of Assam 

Manipur). 

Manipur tea with light-coloured leaves. 
Manipur tea with dark-coloured leaves . 


62/18 

! 

1/12/18 

173 

03/18 

18/11/18 

12 

68/18 

9/10/18 , 

^ 6 

78/18 

23/10/18 < 


204/20 

q/12/20 

102 

71/18 

12/10/18 

24 

89/18 

27/11/18 

12 

88/18 

242/18 

25/10/18 

2 

4/10/10 

15 

243 Go 

4/10/19 


250/10 

5/1-2/19 

^4 

280/10 

i 

1 1 

442/2-' 

7/10/22 ^ 

1 IQ 



700 

473/.!3 

15/1 hi 

178 

488/23 

Transplanted 

34 


ip 18/5/2S 


471/^i 

18/5 hi 

210 

477/23 

25/1.2/22 

88 

128/18 

25/ 1 hi 

I 050 

129/18 

28/12/18 

934 

137/10 

28/12/18 

39 

180/19 

31/1 /19 

7 « 

I81/IO 

17/3/19 

54 

182/10 

17/ 3 /19 

99 

208/10 

17/3/19 

5/4/19 

2 

2 II/T 0 

5/ 4 /19 

4 

287 Go 

2/11/20 

33 

288/20 

_ _ 

2/11/20 

106 


(weakly) 


in nursery 
m nursery 


in nursery 
in nursery 


fruits ripen. Of the foreign tea-plants in the trial plots, the best adapted to 
the soil and climate are the following : , 



proportion of plants 


not killed 


by tronbplanting 

Cochin-China tea No. 62/15. 

80.5 % 

Manipur tea No. 128/15. 

74.5 

Assam tea (Betjang t3T3e No. 129/18). 

65.6 
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As regards Cochin-China tea, its value cannot be estimated until cul¬ 
tural tests have been carried out and the tea has been prepared. 

The teas which do best at present are those of Manipur and Assam 
which have already long been grown in all the tea-gardens of India and 
Java, but it is probable that good results will be obtained with the races 
that have become most acclimatised. The author found in 1922 already, 
that the tea-plants No. 128/18 and 129/18 had several advantages over 
Central-Tonkin tea ; in the first place, they bud more regularly and freely, 
and further, fruit little and late. 

II. Selection and propagation of improved types. — The object 
of tea-plant selection is to obtain types that are homogeneous, fixed and 
vigorous and produce tea of good quality. They must also he disease- 
resistant, bud regularly and freely, need nc clearly-marked and long wint¬ 
er rest, flower and fruit as little as possible. Further, the plant should 
not have a thick, bushy habit nor grow too thml3% the branches ought to 
be regularly arranged round the stem, the primary branches must grow 
well away from the base of the plant, while the secondary branches should 
be erect, and never ramify in the same plane forming a candelabra 
structure. 

vSince, as we have .seen, the Central-Tonkin race is essentially poly¬ 
morphous, it affords the best field for important selection work. 

The chief tyx^es so far observed by the author (which differ in the 
sha])e and colour of the leaves) are as follows. 

1) Assam type : Large leaves (10-14 > 5-() cm.) oblong-lanceolate, 
acuminate, slender at the base, more or less, frilled between the lateral 
veins ; colour relath'ely light; voung shoots pale-green. 

2) “ China ” type. — Small leaves (5-6 \ 2-3 cm ) oval, oblong, 
dihedric, tough, thick, cuneiform at base, blunt tip \vhich looks as if 
the top had been cut off, lateral veins little marked, dark on the u])per 
surface and lighter on the lower surface ; young shoots green, sometimes 
violet. 

3) i'ypc large round leaves (k^-ij ^ 7-8 cm.) with short tip, 

cuneiform at base, convex on upper surface, light green ; young shoots 
pale-green. 

The tea-]3lants approaching this type usually have sx)reading, recum¬ 
bent blanches and fruit freely. 

4) Types with small, oval leaves (8-10 X 4-5 cm.'' flexible, straight or 
slightly convex above, with short tip, cuneilorm at base, dark in colour, 
young shoots green. 

5) Types x&tth large leaves (12-15 5 ’^ dihedric, erect, 

acuminate, cuneiform at base, with lateral veins i)rominent on lower sur¬ 
face, convex between the veins, much seriated ; coloui, characteristic 
bottle-green, young shoots green. 

6) Types with violet shoots : leaves oblong-oval (10-12 x 4-3 cm.) 
convex beneath, short tip, cuneiform at base. 

7) Types with dark-purple young shoots and young twigs. — Large 
leaves (12-15 x 5-7 cm.), oblong-lanceolate often asymmetrical, dentation 

[an] 
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irregular, pointed at base, accuminate, colour very dark above, and lighter 
below. 

In tea-plants of this type, the branches are usually badly distributed 
and the twigs are thick and strong. 

8) Type with long, narrow, lanceolate leaves (14-16 X 4-5 cm.), 
very slender at base, tip long, flat or slightly convex, leaves young and 
young shoots violet. 

In order to propagate these types sc}>arately with a view to studying 
their suitability^ for cultivation and the quality of their product, the author 
had recourse to layering from November IQ23. 

As a result of observations made in 1922, on the Assam and Manipur 
tea-plants in the trial-plots, the author began his selection work on these 
types. The most characteristic individuals which approchcd most nearly 
to type were transplanted and were cultivated in an isolated position 
in the coffee and candle-beriy plantations. 

III. Researches on the best chetivation methods. — Tlie Station 
at present i)ossesses trial-grounds consisting ol 9 plantations covering an 
area of 10 135 hectares of hillocky ground. The 56921 plants growing in 
these grounds arc all of the Central-Tonkin t\q)es and have been grown 
from seeds coming from Thanh-Ba (the concession of M.me Chaffanjon), 
Phu-Tho and Tuyen-Ouang. 

These plantations if taken together, being cultivated according to the 
method generally adopted in India and Java, serve to siiow how far tea¬ 
growing can be profitable in Tonkin and prove to tlie natives the ad\'antage 
of a more systematic method of cultivation over tlie rough treatment they 
give to their tea-plants. In order to give more foice to this demonstration, 
a small plot with 162 plants is cultivated accouling to Annamitc methods. 

The studies made during these first 5 years have been directed to: 
— the care to be given to young tea-plants ~ sowing in situ — trans¬ 
planting — the removal of the plants — i>ruuitig methods - effect of 
shading — effect of green nian\ire. 

This work will have to be continued for several years longer before 
it is possible to deduce any decided conclusions from the work. The old¬ 
est tea plants are not yet 5 years of age, and have therefore not reached 
their normal development and yield. On the other hand, experiments on 
pruning and taping (pinching off the small branches after pruning), and on 
the effect of green manuring, together with the study of the influence 
of meteorological factors on the growth of the bushes were only begun 
in 1922. 

In the aiticle analysed, the author has studied in succession : seeding, 
germination and shading of the young tea-plants, transplanting, sowing 
in situ — spacing of bushes in plantation, pruning, taping, gathering the 
leaves and the tea-flower the effect of shading and of green manures. 

IV. Rksearchics on the best frkpakation methods. — The build¬ 
ing of a factory for,the preparation of tea and coffee has just been begun. 
In this factory it will be possible to make green, black and long tea strictly 
according to the metliods in use in India, China and Formosa. As soon as 
the author has discovered how far Tonkin is suited for these purposes, he 
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will modify the existing processes, or devise new ones with a view to ge¬ 
tting the best results. 

The technical study will also be extended to ascertain : i) the efEect 
of meteorological conditions in the preparation of tea ; 2) the processes 
best suited to each variety, or race. 

R, D. 


373. Vegetative Propagation of Tea. 

KkuchKNIUS, a. a. M. N. (from MedtdetlinfiLii ihtn het P /<>( h/'dtoii voor 
Thee, No. I^XXXIV, pp. .4<^, iigs. 28. B'llavi;’, TioDvCil 

Vol. b. X. 11 , No. 2, pp 07-00, Peradyili,^, 

I'he following is a brief abstract from an account ot work done 
on tea-plant propagation at the Experimental Station, near Bandoeng 
Java. The object was to estabhsh a metiiod of vegetative propagation 
by nu ans of which seed gardens of uniform type could be obtained. 

The* following methods were tested : 

I. Crotufi-graftin^^. - The factors given below were found to exert 
a notable influence on the result: shade after grafting ; innate faculties 
of parent tree and st(^ck; stage of development of scion buds ; diameter 
and age of sdon ; length of scion ; diameter and age of stock and parent 
tree ; climatic conditions. The average pro])ortion of successful grafts 
was about 74 %. 

2) Rectangular paicJi-hmlcHn^, — Success was obtained in 75-85 % 
of the grafts. 

j) Upright stem-layering hcfa'cen indeed section of bamhoo stem. 
— In one instance 210 out of 33^><) layerings took root and of these t 5(-) sur¬ 
vived when planted out. 

4) Inarching. — By this method the scion is kc])t joined to the 
stock for an indefinite period, hence there is little risk of failure (98 % 
succeeded). It is, however, tedious and expensive and therelore hardly 
applicable on a large scale. 

5) Veneer-grafting. - This method is extensively used in Cin¬ 
chona, but was not found to be successful for tea, as the average ol suc¬ 
cessful graftings did not exceed 20 

b) Shield-grafting. — The results were about the same as in ve¬ 
neer-grafting. 

7j Cleft-grafting. — The results were extremely bad, only 4 % 
of the graftings survived. 

8) Shield-budding. — Worthless for tea selection. 

9) Splice-budding. — None of the grafts survived. 

10) Layering. — Two varieties were tried: a) One-year-old shoots 
were ringed and bent down, covered with earth fixed in position ; b) all 
stocks were cut off and in each, 3-5 vigorous shoots were kept and ringed, 
then the plants were earthed up 4 inches above the ringed portion. 

The latter gave better results than the former. 


W. S. G. 

[ 313 ] 
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374. Cocoa Cultivation in the British Tropical Colonies. 

Davies, H. S. Journal of the Royal Society of Arts, Vol. I^XXII, No, 37i4» 
pp. 158-168. London, 1924. 

The article gives a detailed description of cocoa cultivation and dis¬ 
cusses the tree, varieties, forming a plantation, manuring, pruning, har¬ 
vesting, yield, diseases and pests, fermentation of beans, etc. The cocoa in¬ 
dustry in the following Colonies is briefly dealt with : Trinidad, Grenada, 
Jamaica, Ceylon, and the Gold Coast. W. S. G. 

375. Pimento Leaf Oil Industry in Jamaica. 

Bulletin of the Imperial Institute, Vol XXI, No. 3, p. 45q-50i. TyOU- 
don, 1923, 

Report of the progress made in Jamaica since the commencement of 
the pimento leaf oil industry in 1918. Large scale steam distillations have 
been made recently with the leaves of Pimento officinalis Lindl. The yields 
of oil calculated on the dried leaves varied from 0.7 to 2.4 % (average 1.6 %) 
and the eugenol content 41-93 Neither the yield of oil nor eugenol 
appeared to depend either on the month the leaves were collected or on 
the altitude at which grown. 

Very satisfactory results were obtained with the steam pressure 
equipment (18 ft iron pipe and 40-43 lb. pressure passed from a boiler). 

Reference is made to the export of oil to Great Britain and the Unit¬ 
ed States. M. L. Y. 

376. Artemisia brevifoUa, an Indian Species as a Source of Santonin, 

IJtiUci n of the Imperial Tustitulc, Vo] XXI N»> i, pp. 316-318. lyondon, 

1923 


Up to the present, santonin has been derived chiefly from Artemisia 
maritima, var. Stechmanniana, common in Rus.sian Turkestan. Investiga¬ 
tions have recently been made to ascertain the possible value of the Kash¬ 
mir (India) species, A, hrevijolia, Wallich. Samples examined at the Im¬ 
perial Institute, London, indicate a higher proportion of santonin in the 
flower buds and leaves (1.93 ^0) than in the stalks (1.19 %). The percent¬ 
age apparently increases with development of the buds. Further invest¬ 
igations are considered necessary to reach definite conclusions. 

M. L. Y. 


377. The Medicinal Value of Oncoba Oils. 

Bulletin of the Imperial Institute, Vol XXI, No. 4, pp. 685-587. London, 

1923. 

Some years ago species of Oncoba echinata were found to contain 87.5 % 
chaulmoogric acid, and it appears probable that the fat of the seeds 
could be used for a similar purpose to Taraktogenos Kurzii, as a leprosy 
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cure (i). Recently, other species have been observed in Africa and an 
examination has been made of the seeds of 0 . spinosa. It was found that 
the constants of the oil differed considerably from those of 0 , echinata, 
and that no chaulmoogric acid is present. The oil is of typically drying 
t5rpe and might be utilised for paint and varnish, although there is a cer¬ 
tain difficulty in separating the seeds from the pulp of the fruits. 

M. L. Y. 

378. Essential Oil of Siiriingia latifolia from Western Australia. 

Bullelm of the Imperial Institute, Vol XXI, No 2, pp. 318-320. Ivondon, 
1923. 

It is reported that the essential oil extracted from the stems and leaves 
of Siiriingia latifolia consists almost entirely of acetophenone, of well 
known medicinal value. Distillation and analysis of samples received 
from Western Australia confirm this report. The actual yield of oil is, 
however, somewhat low. M. L. Y. 

Arboriculture. 

379. Avocado Culture in California. 

I KnowWS Tykkson, History, Culture, Varieties, and Marketing, 
Agnciiltimil Experiment Station, Berkeley, Calijoinia, Bulletin No 
pp. 574'O20, figs. 10, bibliography. Berkeley, Ca , i<)23. 

II. Jafpa, M. IC. and (h)SS, H. Composition and Food Value. Idem, 
pp, 6^0-038, tables 3. Berkeley, Ca., 1923. 

I. — Rapid developments have been made in the avocado industry 
in California during recent years, and the autlior after a general sur\'ey 
of the history, classification, distribution, and climatic requirements of the 
two distinct species, Perseci americana, Mill, and P. drymijolia proceeds 
to describe in detail the improved methods adapted to the Californian 
plantations. 

It a]q)ears that the avocado thrives on a wide range of soil, but prefers 
a medium texture ; a depth of at lea.st 4 ft. is recommended, and liraiiuige 
is an essential factor. Hard layers close to the surface should be avoided. 
As regards orchard management, for propagation purpo.ses, the seed of the 
small thin skinned Mexican race is now being used almost exclusively : 
the Ouatemalan and West Indian root stocks have proved unsatisfactory 
because of their tenderness. Details of the methods of sowing, budding 
and grafting are given, and systems of pruning, cultural operations, irriga¬ 
tion, harvesting, and marketing. Reference is made to th(‘ treatment of 
frost injuries, and the importance of windbreaks. The damage incurred 
from insect pests and diseases is negligible. Investigations have been made 
to trace the factors affecting crop yield, hitherto not clearly understood. 

(i) See R. 1933, No. 190. {Ed.) 

[ 3 T 8 - 3 tf] 
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In the New York Botanic Gardens, Dr. A. B. Stout has made observations 
on the habits of the avocado flowers, and it appears that fruit setting will 
be more certain, if more similar varieties flowering at the same period 
are inter-planted, adapted to cross-pollination. The top working of two 
such varieties is recommended. 

II. — Nutritive value. This investigation includes the analyses of 
68 different varieties of avocado, and shows clearly the value of the easily 
digested protein of this fruit. The average fat content amounts to 20.6 %. 

M. Iv. Y. 

380. The Vine in Tropical Countries. 

C. C. La vigiie dans les regions tropicales Rev%i£ de Viticulture, Year 30, 
Vol. IrVIII, No. T500, p. 234-236 Paris, 1023. 

In most of the tropical colonies into which it has been introduced 
the vine has been a source of great disappointment and the results ob¬ 
tained by no means compensate for the trouble expended on its cultiva¬ 
tion. This is due to the fact that with few exceptions these vines have 
never been grown under climatic conditions similar to those prevailing 
in the countries where they have long been cultivated. The vines best 
suited to the tropics are the following varieties . white Muscat, late Ale- 
xandrie and various kinds of Chasselas for the table. D. V. S. 

381. Annual Ringing of Vines. 

Sannino, F. a. L'incisione anulare della Barbera. Rivista d% Ampelografia, 
Year IV, No. ii, pp. 178-179. Alba, 19^3 

The practise of ringing the vines to encourage grape production is 
carried out in several parts of Italy, es|)ecially at Asti. The question has 
been studied by F. Ravizza at the '' Regia Stazione enologica di Asti 
and by the author at the Regia scuola di viticoltura ed enologia di Co- 
negliano 

It is evident that this method helps to increase the yield. If ringing 
is performed when the first blossoms begin to fall, premature fertilisation 
is encouraged, but by delaying the process until the fruit is about the 
size a of peppercorn, the swelling of the fruit is noticeable. 

The wine from these grai)es is however of poor quality. In Astigiano 
with the Barbera wines, in the Veneto with the* Cabernet franc, and the 
Cabernet Sauvignon there is something lacking both in scent and flavour, 
and the wines cannot be conserved for long. 

It may be concluded therefore that it is harmful to practise ringing 
after the flowering period. The decrease in sugar content may be reduced 
by delaying the vintage (ringing has been recommended to hasten maturity), 
but in such a way that no effect is noticeable as regards skin colour. In 
localities which produce light wines, the practise is, however, advised. 

The implement used for ringing in the Asti district possesses one 
toothed blade which cuts round the bark without touching the other 
portions. Ringing is confined to the section of the stem a few inches 
above ground level. F. D. 
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Forestry^ 

382. Examination of Nigerian Timbers. 

Bulletin of the Imperial Institute , Vol. XXI, No. 3, pp. lyondon. 

1923. 

According to the reports on timbers furnished by the Imperial In¬ 
stitute Timbers Committee to the Covernment of Nigeria, fiv(^ have been 
selected as of especial market value elsewhere, viz. Terminuha superba, 
Piptadeni'j africana, Brachystegia spicneformis^ Afzcha afneana and Ptero 
lohium sp. Mechanical and working trials have been made and full details 
of the results obtained are given. 

Terminalia superha (“ afara **) of medium hardness and strength is 
recommended for manufacture of machine and hand tools ; useful also for 
joinery and building purposes 

Piptadenia africana (“ekhimi”), strong stiff wood, moderate tough¬ 
ness ; good appearanc when polished or varnished , suitable for rough 
construction work, doors, sills, etc. 

Brachvsti'gia sptcueformis (*'okweiiistiff and fairly hard wood of 
good strength ; works well for machine and handmade tools (with the ex¬ 
ception of planes); should make a good substitute for mahogan^^ in furni¬ 
ture and might also be useful for some kinds of building and construction 
work. 

Afzeha afneana (** aligna ”). moderate toughness, and a strong wood 
—- comparable with oak ; somewhat difficult to work but useful for furni¬ 
ture, solid doois, stair-wa^^s and joinery. 

Ptewlobium sp. («agba”); moderate hardness and strength; fairly 
stiff and not brittle ; good cruslung strength ; suitable for all machine and 
hand made tools as it has scarcely any tendency to split and is almost 
straight grained ; can be used also for cheap furniture, for general utility 
work and for local building purj)Oses ; when stained it resembles mahogany 
in a})pearanee. 

Two speciment of Nigerian wood from Cliloroplwra exccha (“ iroko 
of vaiydng weight were examined for comparison. It appears that these 
possessed slightly less resistance to crushing and lower modulus of nii)ture 
and elasticity than the foregoing specimens, although the shearing strengths 
of the latter were higher. Wood from Chi. cxcelsa has a good appearance 
and is suitable for joinery and other purposes. 

M. L. Y. 

383. The Forests of Syria. 

MonnET (luspecteur des Kaux ct Forets on mission eii vSyric) I^es 
Forets en Syric el au Liban. La Geographic, Vol. XL, No \, pp. 453 * 45 ^- 
Paris, IQ23. 

The author gives a description both of the chief types of forest and of 
the different forest districts in Syria and Libya. 


R. D. 
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384. Reafforestation in Indo-Ghina. 

GnBrt:R, H (Inspecteur des Eaux et dCvS Forets, Chef du Service G^- 
n^ral des Forets a la Direction des Services ICconomiques de rindochine). 
Bulletin Economi'iue de rindocfnne. Year XXVT, No. XG3, pp. 449-514. Ha- 
noi-Haiphong, 1923. 

The author gives all the chief causes of the disappearance of forests 
in Indo-China, especially in Tonkin. The factors that have mostly con¬ 
tributed to the denuded state of the country are as follows : the improper 
working of the forests which it has hitherto been impossible to regulate 
(this is one of the most general causes), with the result that only part 
of the felled wood is removed ~ the fire, or ray ”, method of cultiva¬ 
tion by which the immense areas of forest destroyed far exceed the ex¬ 
tent of land aftenvards planted •— burning the forest for no special cjbject. 

The result of all these practices has been, and still is (as M. Aug. 
Chevalier shows in his work entitled ” I'remier inventaire des bois et 
autres prodnit forestiers du Tonkin ”) to : further decrease the extent 
of the forest land ; impoverish the stands by lessening the number of 
valuable trees ; cause the gradual djsa])pear<ince of the original forests 
full of saw-timber of first quality, and even of choice woods. These 
forests have been replaced by secondaiy foiests of much inferior value 
where, in the long run, soft woods predominate, while in the last stage 
of devastation, the trees are replaced by brusliwood, and in the moun¬ 
tainous diwStricts, the soil being covered by nothing but gramineae, 
deteriorates and becomes increasingly barren. 

The Forestry vService had long been concerned at a state of affairs 
which became worse from day to day and threatened the whole country 
with a lack of wood , indeed, this crisis hed alieady begun to make itself 
felt in some districts. 

The first step to remedy the evil were taken with the object of sub¬ 
stituting for, so-called, ” free-felling ” (which meant cutting dowm trees 
without any restrictions beyond the ))roviso that they should all have 
attained a certain diameter), regular, systematic felling in the cadaster 
forests that possessed clearly-defined boundaries, were regularly im¬ 
proved and are known as ” reserves At the same time, the Adminis¬ 
tration tried to enrich these ” reserves ” by ]'ro]xagating the good types 
of trees growing there, and replacing any valuable individuals that had 
disappeared. 

Finally, already for some time, the authorities and also private in¬ 
dividuals have been engaged in reafforestation operations on land that 
was formerly wooded and is believed once to have been covered with ex 
tensive forests. The ” Chef du Service Forestier ” of Indo-China, M. le 
Conservateur, Rooef^ Ducamp, however, throught it opportune to warn 
certain adventurous spirits against a delusive optimism and rash calcu¬ 
lations. ” He gives the following prudent advice: Man must work by 
stages, and ask nature herself to weave again her mantel of verdure from 
suitable forms and with the help of the nieans placed at her disposal by 
the great laws of plant and animal biolog}". The intelligent action of 

[384] 
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man must aid the efforts of nature working in harmony with her and 
avoiding all compulsion... In the first place, fire must be forbidden, then 
grazing must be stopped, while the free cutling of the meiest twig, of some 
shrub, or fern, must be replaced by methodical felling carried out ac¬ 
cording to the laws of sylviculture. Into the green carpet thus created 
with the help of nature, and without any expense, it will be possible 
again to introduce good varieties of trees with a fair ciiance of success. ” 

The article dwells at length upon these counsels which have some¬ 
times been forgotten. It mentions numerous unsuccessful experiments 
of reconstituting stands by means of planting broad-.leaved trees on 
soil of some considerable value, whereas in all cases where recourse was 
had to resinous species, such as the native i)ines, the venture had ])roved 
most satisfactory, as in the case of reafforestation work in the neighbour¬ 
hood of IIu6 and various other parts of Annam. This work has, however, 
had the excellent results of ])rotecting the ground where it has been car¬ 
ried out, from fire and grazing, and thanks to the respite thus afford it, 
the soil has improved so that first grass and then bushes have giown 
upon, it, thus preparing the wa}^ for the forest to reconstitute itself. 

The author lays stress on the great advantage that would accrue 
to Tonkin from the rescue of many stands of pines that are on the point 
of ])erisliing, and also states that these groups of trees should be increased, 
since the pine is more suited than an5" other tree ioi the reaffoiestation 
of land (especially laterite soils) which are now bare of any cultivation. 
The j)ine is also the sole tree that will tiaturally produce pure stands in 
the countries of Tonkin and Annam, whereas the forests of dcci(hioiis 
trees are extremely varied in their com])osition. This ])eculiarity has 
been dw’clt upon with insistence b}^ Prof. Lkcomtc. It makes it exces¬ 
sively difficult, if not inij)ossible, to create forests composed of a single 
variety without taking into account its particular requitements and also 
the nature of the soil which is here a matter of supreme importance. 

In this connection, the author qnotes the obsei vatic)ns of various 
im’^esligators respecting the role of the soil, the part jffayed b> micio- 
orgatiisms, the utility of ccrbiiii operations (dressing the soil, clearing the 
ground, irrigation, sterilising the soil by lire) ; he recalls the results ob¬ 
tained in India and IUirina,-by the work that liad been done dio doubt 
at great expense), to maintain and reconstruct the valuable existing stands, 
and even to form new ones. 

It must not, howwer, be supposed that a forest can be easily cheat¬ 
ed, even by as large outlay, in regions where it would appear that na¬ 
tural forests liave never existed. It would be a n.ost nii])ro£itable in¬ 
vestment for private individuals to lay out large sums for years on .‘^uch 
an undertaking with no hope of any returns being av^ailable for half a 
century or more. Therefore, it is the duty of the Administration to 
point out the difficulties and the risks to be encountered, but it should on 
its side carry out all the tests necessarv^ to decided what is practically 
possible. 

It would be better to devote the money destined to an enterprise 
of such doubtful success to the improvement of the means of access to 
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forests hitherto difficult to approach and unworked, or to bettering the 
means of exploitation, clearing and transport, in one word, to making 
the best use of the existing forests of which a very* considerable portion 
still remains untouched and is depreciating in value without profiting 
anyone. 

There is still a good deal of land in Tonkin, Annam, and elsewhere, 
which is unsuited to cultivation, but where a forest of special trees would 
flourish. Afforestation operations should thus first be conducted in 
this land, care being taken in each case to select the right variety of tree, 
viz., pines for all laterite soils (these have so far succeeded invariably) ; 
Casuarina spp. which has thriven beyond all expectation on the sands 
bordering the sea-coast and which cover many thousand hectares in 
North Annam, while in South Annam, it has fixed the moving sands and 
thus freed the crops from the constant danger of being overwhelmed. 
In the latter country, there are sufficient pines to form forests vast enough 
to prevent any future timber crisis. It would be well to study move 
thoroughly certain particular trees which are able to live in pure groups 
(if they cannot form unmixed stands), in forests of broad-leaved si)ecies, 
and are useful for special purposes (supplying wood for matches, for in¬ 
stance). At the same time, the best trees for saw-timber must be studied 
with a view to their propagation in forests where they are likely to do well. 

The author insists uj)on the utility of nurseries, and re]uoduces co¬ 
pies of the information obtained during two years at a forestiy^ Station 
in Central Annam by carefully registering the observations made every day. 

Such observations, if collected for several years, and compared with 
similar data furnished from other districts, would enable accurate ideas 
to be formed. The author supports his advice by ciuoting one of the 
resolutions pUvSsed in 192J at the Second vScientific Congress of the Pa¬ 
cific. '' The only sure method is to make small nurseries in climatic 
zones where the conditions resemble as closely as possible those i)revailing 
in the districts where plantations are required. 

He concludes by laying stress on the utility of scientific studies deal¬ 
ing with sylviculture without which even a junior forestry agent cannot 
cary out his task satisfactorily. 

The paper is illustrated with many photographic reproductions of 
nurseries, plantations etc. It is a pamphlet for the instruction of forest¬ 
ers, having been written for the purpose of placing useful information 
within the reach of all, which would be difficult for subordinate forestry 
officials unused to reading scientific works, to extract from the mass 
of data usually supplied to them. H. G. 

385. Report of the Forest Inspection In Laos, Indo-Ghina. 

NiqUEX, L. Bulletin dconomique de Vlndochine, Year XXV, No. 153, 
pp. 101-130, plates 3 and Year XXVI, pp. 413-426, plates 2. Hanoi-Hai- 
phong, 1022 and 1923. 

An inspection was organised by the author with the object of studying 
the forest possibilities in the different regions of Indo-China. 
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The area included was follows : 

ist tour : Saigon, Vientiane, Paklay, Luang-prabang. Banhouei-sai, 
PHonei-hen (Burmese frontier), Ivuang-prabang, Centiane, Paksane, Bori- 
khan, Xieng-Khouang. Paksane, Thakhek, Nakai, Nape, Cam-kent, 
Pak hin-boun, Tliakbek, Savanna-khet, W^api, Khone, Saigon. 

2nd. tour: Hanoi, Vinh, Cua-Rao, Nong-Het, Xieng-Khouang, 
Muong-Siioi, Xieng-Khouang, Tha-Thom, Paksane, Savannaket, Ya- 
Peut, Saravaiie. Tha-Theng-Paksong, Phone-Thani, Attopen, Fia-Fay, 
Kliong, Se-I^ampao, Kliong, Hat-Nhyao, Siempang, Stung-Preng, Phnom- 
Penh. 

Observations were made: — 

1) on the teak forests of Haut-Mekong, with special note of the Siam- 
mese teak forests in the basins of Me-Ing and Makok; 

2) on otlier species in Haut-l\Iekong (I^ao); 

j) on the resin species on the plains, IVanninh ; 
j[) on the woods of the Nam-Sane valley (Ventiane), 

5) on the resin species of the Nakai plateau (Prov. Cammon); 
()) on the forests of Bas-Laos. (I'rovinces-Saravane Attopen, Haute- 
Sekong, and the Kuong and Se-lvampao districts). 

S])ecial attention is given to the teak forests. A description is 
made of the general characteristics, followed by a brief survey of the 
peculiarities of the teak of Haut-Mekong and the neighbouring districts 
of vSiain. A comparison is made between the teaks of Haut-Laos and those 
in aieas where this s])ecies is most abundant, with notes on the 
distribution. 

Observations were also made on the pine forests of Tranninh, and the 
v*ilue which should be att<iched to the wide areas covered with these trees 
on the })lateaux. Tlie author gives a detailed description of the (jualities 
of re.sin obtained, extraction and distilkation and points out the pos¬ 
sibilities of ex])loitatioii, 

A brief reference is made to other regions visited by the author. 

Bas Laos in the province of Sara van was considered of special inte¬ 
rest, and in this case a fxill description is given of the forest area and 
a general plan of the different species found. R. D. 

386. British Honduras Timbers. 

Summary of Reports made by the Director of the Imperial Institute. Bul¬ 
letin of the Imfienal Institute, Vol. XXI, No. 4, pp. 500-581 London, 19-23. 

Of the numerous timbers found in British Ilondums only two, 
mahogany, and cedar, are exported in quantity apirt from logwood 
which is Uvsed only as a dye. 

In order to ascertain the value of other timbers, logs of several other 
kinds were sent to the Imperial Institute, the investigations of four of which 
have been completed. The local names of these lour timbers arc “ Ba- 
nak “ Santa Maria Sam Wood " and “ Black Poison wood 

The botanical identity of these trees is not known with certainty. 

Banak appears to be a species of Myristica ; Santa Maria is probably 
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a species of Calophyllom ; Sam Wood is sometimes stated to be a species 
of Jacaranda ; Black Poisonwood belongs to the N. O. Anatcadiaceae and 
may be a species of Mauria. 

Banak Wood, This wood is fairly light, 31.9 lb x-)er cubic foot pink¬ 
ish-yellow in colour, darkening on exposure ; moderate in strength, fairly 
soft and easily worked, does not warp, free from knots. Useful for general 
construction, but shows black lines probably due to fungus, which would 
be detrimental. 

Santa Marta, The wood was almost free from knots but warped 
badly ; grain fairly short-fibred and ver>" wav>^; colour pinkish-brown; 
polishes satisfactorily and stains well. Weight, 36.3 lb per cubic foot; 
has good crushing strength, resistant to shearing. The wood is of good 
appearance but somewhat “ woolly in working up; in the market it 
would probably rank just above Gaboon Mahogany. 

Sam Wood. In radial section the wood was pinkish-yellow and lustrous : 
the planks were free from knots and fungoid growth. Weight, 37.7 lb 
per cubic foot. There was little tendency to warji, the grain is very straight 
fairly high elasticity but showed great variation in density. Considered to 
be suitable for general construction work and perhaps for furniture. 

Black Poisonwood Idanks cut from the log were badly cracked ; 
there was no indication of fungoid growth, and the timber was practically 
free from knots. The wood is heavy, 63 lb ]x?r cubic foot, hard, fairly 
long-fibred, of good strength and elasticity. 

In transvense section the sapwood was light yellow-brown, and reddish- 
brown with black stripes in radial section. The wood is hard and diffi¬ 
cult to work, but is regarded as suitable loi decorative puriioses, counter- 
tops and heavy furniture. W. S. G. 

387. Forest Resources of Chile. 

Joiirnal of Royal Society of Arts, Vol LXXII, No. 3714, pp. 160-170. 

Ivondon, 1924. 

According to the annual report by H. M Consul-General at Valparaiso, 
the Southern zone is practically covered with forests, the most important 
being found from latitude 37^ to 44^. The area covered is estimated at 
75 000 sq. miles. 

Amongst the classes of timber exploited are the following: 

Rauli (Nothofagus procera). The wood is red, veined, medium 
weight, almost free from knots. Used for building, furniture, and barrel 
making. 

Roble Pellin {Nothofagus obliqua) ; Chilian red oak, matures slowly, 
used for beams, building barges and railway sleepers. 

Alerce {Fitzroya patagonica) ; thrives in swampy districts; grows 
to a height of 60 ft. by 5 ft. diameter. The wood is used for roofing, 
it is not affected by moisture. 

Cocine [Nothofagus Dombeyi}, used for sleepers. 

Cypress de Cordillera (Libocedrus chilensis); light in weight, pale 
yellow, used for furniture. 

IMTI 
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Ivitigue [Persea Lingue), has a rich coloured vein, can be made to 
imitate various classes of fine wood. 

I/aurel (Laurelia aromatica and Laurelia serraid), used for floorings 
and ceilings, parquet and furniture. 

lyitre [Lithraea caustica), used for cart wheels. 

Manui (Podocarpus oleifolia = P. chilena), durable, aromatic, yel¬ 
low. Used for flooring, masts and spais. 

Quillay (Quillaja Saponaria), trunk and branches used for firewood 
and charcoal; the bark for chemical purposes. 

Algarrobilla (Caesalpinia brevifolia), a shrub, chiefly valuable for 
the heTiy which is used for tanning, mostly exported. 

Various agricultural societies are interested in re-planting areas, prin¬ 
cipally with eucalyptus and cypress. 

Transportation is the chief difiiculty owing to the lack of roads, and 
rivers capable of rafting lumber to the coast. The Chilian forests open an 
important field for the manufacture of wood-pulp. W. S. G. 

388. A Device to Facilitate Tree-Planting. 

Sottfh African Journal of Industries, Vol VH, No 2, p. no. Pretoria, 
1924. 

Among recent inventions is one by I. A. Grant of Duivcls Kloof, 
Transvaal, to facilitate tree-planting. It is known as the “ Duivel 
tree-planter ; the principle on which it works is that of taking up the nur¬ 
sery soil around the young tree, with the tree in the centre, and planting 
the whcle in the position where the tree is to remain permanently, with¬ 
out disturbing the roots. This is carried out by means of a metal cylinder 
which is placed round the tree and pushed down into the soil. The cyl¬ 
inder, together with the contained soil and the young tree, is then with¬ 
drawn and planted in its new position, after which the cylinder is with¬ 
drawn. 

It is claimed that a young tree can be planted out with the “ Dui¬ 
vel ” planter in the hottest sun without injury, and without W'atcring 
at the time of planting. W. S. G. 


LIVE STOCK AND BREEDING. 

389. The Woolly-Pod Milkweed (Asdepias eriocarpa) as a Poisonous 
Plant. 

DwiohT Marsh, C. and Ci<awson, A B. United States Department of Agri¬ 
culture, Bulletin No. 1212, pp. 1-13. tables 4, figs. 5 Wa.sliington, D. C., 1924. 

A somewhat general statement has been made by stock breed¬ 
ers as to the poisonous properties of milk weeds [Asdepias spp.), but 
the fact that certain species arc more virulent than others has been 
given insufficient attention. The authors have carried out a series of ex¬ 
periments and have identified the nature of poisoning of sheep attribut- 

(1) See R , 923, No 735. [ Ed ) 
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ed to Asclepias eriocarpa which has frequently been confused with the 
species A, fremontii. 

After giving a description of the plant and special characteristics, 
a typical case of sheep poisoning is taken and full details given of symp¬ 
toms of poisoning viz. depression, rapid and weak pulse, lowered tem¬ 
perature. These symptoms appeared several hours after administration 
of the plant. In some cases results have been fatal, and in any case re¬ 
covery was slow and gradual. 

This plant has been shown to be very poisonous not only to sheep 
but also to cattle although animals are not likely to eat it except when 
other forage is scarce, it is dangerous because of its especially toxic char¬ 
acter seeing that as little as o.i lb. per cwt. of animal may poison and 
0.22 lb. may cause death. The stems and leaves are equally toxic. 

M. L. Y. 

300. Iron Content of Blood and Spleen in Infectious Equine Anaemia. 

WRK'riiT, TyKwiS, K (NtvadaAgricultiir.il Ivxptnmcut Station; Inurnul of 
Agrindhitnl ]i(Uduh,\o\ XXVI, No 5, pp 242, t'blcs 2 W.uslihigtoii, 102^ 

The author has made a study of the iron content of blood and spleen 
in animals suffering from infectious equine anaemia. In this connection, 
there were two problems to be solved: i) The reason of the want of haemo¬ 
globin. The examination of the blood of infected individuals often reveal¬ 
ed the presence of a large number of red corpuscles with a low percentage 
of haemoglobin, as well as of some dark corpuscles found in the fat which 
suggests a greater lack of haemoglobin than would be supposed from the 
number of red corpuscles. 2) The ultimate fate of the corpuscles aftei their 
destruction, since aneainia is attributed to the destruction of the red cor¬ 
puscles, It is exceptional for any loss of blood, or of haemoglobin, to be 
clearly noticeable in any of the secretions of the body (urine or faeces), 
or for the examination of the mine to afford evident proof of an increase 
elimination of the iron pigment. As the sjdeen is the known seat of the 
destniction of the erythrocytes, it was suggested that it was i)ossible that 
an unusual destruction of the red corpuscles took place in this organ, 
while the iron was retained. The liver and spleen proved on investigation 
to contain a large amount of iron ])ignient, probably haeinosidcrine. An 
attempt was then made to study the elimination of the iron wliich was 
regarded as being one of the most important factors causing anaemia. 
The blood used for the purpose was taken from the jugular vein and im¬ 
mediately weighed to avoid all loss due to evaporation 

A portion of the spleen was removed during the post mortem exami¬ 
nation, made at once after the death of the animal. The iron content was 
estimated from an air-dried sample, the loss by dr>dng being noted and the 
iron found calculated as ferric oxide (Fe, 63). Another estimation was 
made from the blood (Neumann's iodometric method being employed), 
after the destruction of the organic matter in aqua regia. The corpuscles 
were counted in the usual way, a sample of blood being taken from the 
lower surface of the tail. 
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The haemoglobin was estimated by the Talguist method. It is inter¬ 
esting to observe the enormous increase oi the iron content of the spleen 
in old horses. The percentage of iron in the spleen is much increased in 
young horses suffering from acute infectious anaemia. This does not oc¬ 
cur in the case of old animals, or of individuals suffering from chronic 
anaemia, in which the spleen contains less iron than in normal cases. The 
weight of the spleen is increased nearly five-fold in young horses suffering 
from acute anaemia. The spleen increases greatly in volume in old infect¬ 
ed horses, but the iron content is only slightly more than in the case of 
healthy animals. As a rule, anaemic symptoms are much more pronounc¬ 
ed in chronic than in acute cases. It has also been found that the total 
of solid substances (iron, haemoglobin and erythrocytes), is higher in healthy 
individuals. The increase in the iron content of the splc^en in young hors¬ 
es cannot be exclusively due to the larger ainount of blood present in that 
organ since the iron introduced by the additional quantity of blood is not 
sufficient to explain the total increase observed. P. D. 

301 - Milk and Contagious Abortion in Cattle. 

Panisset, Iv. (l*rofesseur a Tecole v^t^rinaire d'Altort). Le lait et Favor- 
temciit ^pizootique des bovid<5s Virulence et nocuitef* du lait Le Lait, Year 4, 
Vol IV, No 32, pp. 124-133 I.ryons, 1924 

Epizootic abortion in cattle is a localised contagious disease due 
to the ijresence of large numbers of a specific micro-organism, the Ba¬ 
cillus abortus of P>ang. The agent of the disease and the troubles it causes 
are almost entirely confined to the genital organs and their contents 
during gestation. 

The anatomical connections and the physical relations existing bet¬ 
ween the reproductive system and the udder have suggested that the 
development of contagious abortion may have some effect upon milk 
secretion. Intraperitoneal inoculations made in guinea-pigs during 
the researches conducted for the purpose of discovering the tuberculosis 
bacillus in commercial milk revealed the presence of special lesions dif¬ 
fering from those caused by the bacilli of tuberculosis and not containing 
any of these micro-organisms which are easily recognised by their num¬ 
ber and acid-resistance. 

Similar results were obtained from milk taken with every precau¬ 
tion to avoid infection from any other source than the inside of the ud¬ 
der. It was only through the use of a special culture medium, ox-gall, 
that ScHROKDER and Cotton succeeded in cultivating and identifying 
the agent producing these lesions. Bacillus abortus, the agent of con¬ 
tagious abortion in cows, is present in apparently healthy animals. Out of 
277 milk samples examined, 30 were found by inoculation to contain the 
abortion bacillus. During their search for the bacillus in the milk of 
cows belonging to the same herd, Schroeder and Cotton found 19 out 
of 140 samples to be virulent; on another farm, 11 out of 36 cows pro¬ 
duced milk containing the pathological agent, which, according to Evans, 
occurs in 23% of the milk examined. A very interesting fact is the vary- 
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ing persistence with which the bacillus is found in the milk, the latter 
may be continually, or intermittently infected, and may remain virulent 
only for a very short time, or for years. Cows evacuating the bacilli 
in their milk are healthy to all appearance, but their infected condition 
can be detected as blood serum has the property of agglutinating the 
agent of the disease The serum has no agglutinating effect if there are 
no bacilli in the milk ; infected milk also has an agglutinating property. 
The milk is, however, not by any means always virulent, even when the 
serum test gives positive results and the milk itself is agglutinant. The 
bacillus of abortion lives in the udder which is indeed its favourite abode 
except during the gestation period, as has been proved by experiment. 

A goat subjected to intervenous inoculation evacuated these bacilli 
in its milk 24 hours after the operation , the bacilli continued to pass 
into the milk for a period of 2 months Another goat having received 
a subcutaneous injection was only infectious from the second to the sixth 
day after the inoculation. Milk has very great power of agglutinating 
Bactllu*^ ahottus the rate of agglutination being i in 25 The degree 
of agglutination varies for the same cow with the quarter from which 
the milk is taken, the time of milking, the amount of milk secretion and 
the lactation period. There is no connection between the degree of the 
agglutination of the milk and the agglutination property of the serum , 
when the results given by the milk are positive, the serum also gives 
positive results. 

Sometimes the agglutinating power of one quarter is much higher 
than that of the others, or of the serum. The hind quarters are most 
commonly attacked. The agglutinating power of the milk may quickly 
follow the infection of the udder (24 hours after injection) and the aggluti¬ 
nating jx)wer of the infected quarter is distinctly higher than that of the 
other quarters. Colostrum possesses greater agglutinating properties 
than serum and is therefore able to produce agglutinating properties 
that are lacking in a calf even if the latter is the offspring of a diseased 
dam and has developed in an infected envelope. One hour after the calf 
has taken the colostrum, its blood becomes agglutinant: cows can be 
infected through the udder ; dirty external surroundings, the countless 
means of contamination at milking-time, want of clean hands in the milker 
all may contribute in making the teat a source of propagation of the disease. 

As a matter of fact, however, infection by way of the teat is limited 
and of secondary importance, the favourite path of the bacillus being 
the digestive canal. Many researches have been made (especially since 
the establishment of absolute identity of Bacillus abortus of cattle and 
Micrococcus melitensts the agent of Mediterranean fever in man), to dis¬ 
cover whether milk coming from cows suffering from contagious abor¬ 
tion is harmful to human beings. The direct inociilation of Bacillus 
abortus has never produced fever or any disturbance in human sub¬ 
jects ; the blood cultures remained sterile and, as a rule, no agglutination 
took place. Therefore since it is well-known how readily man is infected 
by Micrococcus melitensis we may safely conclude that Bacillus abortus 
is not an agent producing disease in the human race. P. D. 
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392. Piroplasmosis, Scab and Anthrax in North Africa. 

I. — Skrgent, Edm., Parrot, E. and Humbert, D. N. La Piroplasmose 
dll mouton eii Algerie, ^tude de Piroplasma (gonderia) ovis : Archives des 
Instituts Pasteur de VAjrique du Nord, Vol III, No 3, pp. 127-135. Al¬ 
giers, 1923. 

II — Bridr^:, J. and BocqueT, A. La vaccination anticlaveleuse par 
virus scnsibilise apr^s 10 aiis d’application. Jbidcm, pp 172-176. Algiers, 1923. 

III. — Rossi, P. (Vdt^rinaire du Service dTUevage). Vaccination et Sero- 
therapie contre la fi^vre cliarbonneuse dans la circonscription de Bouira (Al¬ 
geria). pp. 177-178. Algiers, 1923. 

IV. — BEcuet, U. L)u role des animaux niangeurs de citdavres daius la 
propagation de la fievre charbonneuse, en Algerie Ibidem, pp 124-12O. Algiers, 
‘ 923 - 

I. — The existence of piroplasmosis in Algeria has been proved by 
the authors, who discovered piroplasins in the blood of sheep that had 
died of epizootic disease. The presence of the disease is shown by loss 
of appetite and fatigue ; on the second day, haenioglobinuria and breath¬ 
lessness set in, death usually su|>ervening at the end of 4 or 6 days. 
The authors describe at length the morphological and anatomical char¬ 
acters of the disease, as well as the process by which the parasites of 
the red blood-corpuscles multiply. 

It is interesting to note that pure-bred European sheep running 
with a flock of native animals contracted piroplasmosis, as did also about 
a quarter of their hybrid progeny, whereas the Algerian sheep with wlxich 
they mixed showed no symptoms of disease or traces of parasites in the 
blood. The authors conclude that the piroplasnia virus is tolerated 
by the native sheep which act as disease carriers thus infecting the bet¬ 
ter-bred animals introduced into the flock, llnder certain circumstan¬ 
ces, however, Piroplastm ovis may become pathogenetic, even for the 
native sheep. 

II. — The authors show that the practice of antiscab vaccination 
is rapidly eliminating the centres of the disease, immunity being con¬ 
ferred 48 hours after the injection of the vaccine and lasting for at least 
one year. It is worthy of note that secondary scab lesions have never 
been found in vaccinated sheep and that no case has been reported of 
the infection of healthy flocks by means of vaccinated sheep. Since 
it is quite innocuous, anti-scab vaccination can be practised in the ab¬ 
sence of the disease, should circumstances render it desirable; its action 
is certain and rapid and it is the sole preventive of the disease, but has 
no influence on the course of the disease when once it has been con¬ 
tracted. The authors have found that an epizootic outbreak can be 
checked within 15 days by vaccination. Sero-vaccination is not em¬ 
ployed in this case, as it is too difficult to determine the proper time for 
its application. Great service can, how^ever, be rendered from the re¬ 
medial standpoint by serotherapy for if adopted as soon as the lesions 
appear, the development of benign scab is arrested and the severity of 
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malignant scab is reduced. It has been proved that vaccination is pos¬ 
sible no matter what the age or phjrsiological condition of the sheep may 
be. Further, it occasions no disturbances in gestation, or in suckling 
the lambs; the utmost it may do is slightly to reduce the milk secretion 
during the feverish period of the general reaction that follows vaccina¬ 
tion. The latter can be carried out at any season and the same amount 
of vaccine is used for all sheep without exception. 

Vaccination during the gestation period has frequently been found to 
confer immunity both on dam and offspring. In short, the best method 
to adopt as regards a scabby flock (in addition to carrying out the 
sanitary measures required by law*., is as follows : i) Separate and isolate 
the infected animals for some days, in order to protect from scab those 
individuals that are about to be vaccinated, since immunity is only se¬ 
cured two days after vaccination ; 2) Vaccinate all sheep that, although 
apparently sound have been exposed to infection 3I Watch the flock 
carefully, and if the disease breaks out in a severe form, to treat all the 
infected animals with antiscab serum, in order if possible, to reduce to 
a minimum the gravity and duration of the epizootic outbreak. 

III. — The author has tried to use new vaccines for the control of 
anthrax, a disease of frequent occurrence in .\lgeria. The reactions liave 
as a rule been violent. In the case of cattle, the breed, sex, work, age 
and general condition of the individual have no influence on the reac¬ 
tion. Vaccination does not affect gestation or calving, but the milk se¬ 
cretion is decreased. The percentage of the reactions increases gradually 
with age. Horses are still more susceptible to these vaccines ; the age of 
the animals seems to have little influence and the reactions are the same 
in native and European horses. Preventive serotherapy must be prac¬ 
tised early in order to give favourable results. Temperature and blood 
pressure offer the surest indications of the probable results of injecting 
the serum. P. D. 

393. Intestinal Round Worms of Scottish Sheep. 

Cameron, E. W. M. (Ministry of Agriculture, Research Scholar. Eon- 
don School of Tropical Medecine. The ScoUtsh Journal of Agriculture, Vo¬ 
lume VII, No. 1, pp. 86-88, Edinburgh, 1924. 

Scottish sheep frequently harbour, in addition to hook worms and 
stomach-worms, numerous little intestinal parasites belonging for the 
most part to the family Trichostrongylides. The most important of these 
worms are members of the genus Nematodirus; two species, N, Filicollis 
and N. Spathiger, which present differences only distinguishable under 
the microscope, are met with in Scotland. The parasites sometimes 
occur in very large numbers in the small intestine of sheep where they 
assume a round shape much resembling a ball of wool or hair. In their 
natural condition, these worms are of a pinkish colour which proves them 
to be blood-suckers, although they are never found adhering to the walls 
of the intestine, even when the post-mortem examination has been carried 
out immediately after the death of the host. The author describes the 
male and female forms and also the development of the larvae which 
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being ejected with the faeces contaminate the grass and are eaten (when 
in adult form) by grazing sheep. The presence of large numbers of such 
parasites causes physiological poverty and serious waste of nutritive 
substances. No sativsfactory treatment for these pests has yet been dis¬ 
covered, although the preventive remedies used in the case of stomach- 
worms can also be ai)plied against these intestinal parasites. The latter 
attack goats as well as sheej). Other small parasites worms are also 
found in Scottish sheep, Cooperia curticei being especially common, but 
they do not appear to be of any economic importance. A little round 
worm, Trichuris ovis, is, however, more dangerous, for it frequently in¬ 
vades the muscular wall of the coecum causing a restricted zone of in¬ 
flammation round the perforation and thus opening the way to bacterial 
infection, lyittle is known respecting the life-cycle of Irichuris avis, 
but it is probably direct, the eggs evacuated with the excreta producing 
an embryo, which on being swallowed by a sheep completes its develop¬ 
ment in the body of that animal. No effective treatineiil is known, for 
owing to the position of the parasite in the intestinal wall, all the usual 
drugs have proved to be without effect. P. 1). 

Sexual Hormones and their Specific Action upon the Organism, 

CoSMvo ('i. (Directeur des etudes a rinstitut National Acronomicjuc). 
b’inversioii experimentale du scxe chez Ics oiseaux Im Reim d( ZooUo/nuf, 
la Fnvue (Hevt’tfrs, Year 3, No 3, pp ic).|-Tgc). 

Among the internal secretory glands known as vascular, or endo- 
crinic, arc classed the sexual glands which by pouring their product*^ of 
secretion into the blood exert a distinct influence on certain sexual cha¬ 
racters. In this connection, the author mentions the re.searches conduct¬ 
ed by M. PfzAKi', Director of the work of the T.aboratoiy of Oeneral 
Biology at the Ecole des Haides Etudes. The subjects selected for these 
experiments were Gallinaceae, since in these birds, sexual dimorphism 
is very clearly marked. These dimorphic characters are known as se¬ 
condary sexual characters. The fi.rst question studied was whether 
these secondary sexiial characters are an integral part of the bird or 
depend on the presence of the sexual gland and aie affected by che¬ 
mical product of this gland. A buff I.^ghorn cockerel was castrated at 
the age of 4 mouths ; this bird developed no comb, or wMttles, and was 
free from combative instinct; it did not crow, although its plumage and 
spurs appeared normal. On the other hand, a hen that had been sub¬ 
jected to ovariotomy developed spurs, while its plumage changed shortly 
afterwards to such an extent that the bird looked exactly like a cock 
with a small comb. The development and tuigesc'ence of the comb 
and wattles, the power of crowing and the combative iiustinct arc there¬ 
fore all characters depending on the internal secretion of the testicles ; 
the plumage and spurs are not properly speaking male characters since 
they are latent in the female and are only prevented from making their 
appearance by the inhibitory action of the ovary. It was thus demons¬ 
trated that secondary sexual characters arc dependent positively, or nega¬ 
tively, upon the reproductive glands. It, however, still remained to 
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find out whether this physiological correlation was established by way 
of the nerves or the endocrine glands. 

Some pieces of testicle were grafted into the peritoneum of a ca¬ 
pon with the result that its comb began to grow again and the combative 
instinct returned. A fragment of ovary was grafted on a hen from which 
the ovary had been removed and forthwith the spurs stopped growing. 
Since the characters lost by de-sexed birds re-appear immediately as a 
result of the grafting of portions of sexual glands, even in places far from 
the position assigned to them by nature, it is certain that the correlation 
between these sexual characters and the glands is established along an 
endocrinal, humoral path and not by way of the nerves. 

These transplantation experiments have shown the impossibility 
of obtaining stable intermediate forms between the neuter and the nor¬ 
mal sexual form (M. PltzARp’s law of “ all or nothing It was also 
proved that there exi.sts an effective minimum ” of the amount of the 
sexual gland to be transplanted in order to renew the characters lost 
by castration ; above this minimum the renewal takes place with the same 
intensity and rapidity no matter how much of the gland is transplanted 
(“ law of functional constancy '*). The last point to be explained was 
the “ equipotentiality ” viz., the power of evolution in the direction of 
the male form as well as in that of the female form , it is now po.ssible 
to make the cock, or the hen develop in the direction opposite to that 
of its original sexuality. A Iveghorn cock castrated at the age of i ^ 
years assumed, after a small piece of ovary had been grafted on it, all 
the external characters of a Leghorn hen This explains many ano¬ 
malies which have hitherto remained nio.st mysterious. Further, ca.ses 
of bi-partite gyandromorphism, far from being an argument against 
the theory of sexual hormones, arc a striking confirmation of its truth, 
as is proved by the recent researches of M PfizARD. The theory of sex¬ 
ual hormones may be summarised as follows : i) A correlation exists be¬ 
tween the sexual glands and the development of sexual characters ; 2) tliis 
correlation is effected by humoral mechanism along an endocrinic route, 
and not by way of the nerves, 3) the same potentiality exists in both 
the male and the female. P. D. 

3Q5, Cakes, Bone-Meal and Fish-Meal. 

I. >- VoiTEi^iyiER Role des tourtcaiix dans Talimentation dii bctail 
Methode nouvelle pour Testimation du prix de revient des maticres albiuni- 
noides Revue de Zootechme, la Revue dei> iLlcveurs. Year 3, No 1, pp 38 42, 
Tables 3 Paris, 1024 

TI Hoc, P. — Les tourteaux ; factcurs nccessaires de la production 
laitiere Jotirnai d*Agriculture pratique. Year 87, Part. II, Nos 50 and 51, 
PP- ' 175 ' 477 » 5^0-501 Paris, 1923. 

Ill — PouEAiN, A. Les aliments compkhnentaires du pore La Vie Agri- 
cole et Rurale, Year 13, Vol. XXIV, No t, pp. 12-13 Paris, 1924 

I) — The continually increasing price of cakes has caused anxiety 
to various agricultural associations lest this stock-feed should be replaced 
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by bread-making cereals. This fear is, however, founded on an erro¬ 
neous idea of the part played by cakes in the rations of animals. If the 
role of cake in cattle feeding in examined, it will be seen that in the ma¬ 
jority of cases they serve to maintain the equilibrium of the daily ra¬ 
tion, that is to say, they insure the best nutritive relation between the 
nitrogenous matters on the one hand, and the fats and carbohydrates 
on the other, thus the rations are utilised to the fullest extent. The 
author is therefore of opinion that as long as the different cakes supply a 
kg. of nitrogenous matter at a lower cost than that of the cereals har¬ 
vested on the farm, they should certainly be used as a stock-feed. The 
ordinary method of estimating this cost is first to find the net cost of the 
nutritive unit and then to calculate the price per kg. of the albuminoid 
substances in the cakes and cereals. All transport, storage, cleaning 
or delivery costs must be included. For example, the net cost of the 
food unit in the case of good meadow hay containing 31 food units per 
cent, and costing at the farm 22 francs per 100 kg. would be 0.78 fr. and 
as it contains 3.8 % of albuminoid substances, the net cost per kg. of 
albuminoid matter would amount to 5.78 fr. The author shows that 
this method has the defect of not closely connecting the two problems, 
viz., the net price of the food unit and the net price per kg. of the albu¬ 
minoid substances. Since the object of bu\ing cakes is to narrow the 
nutritive relation, it is the excess nitrogenous matter in the cakes that 
is paid for at a higher price. Thus, in the opinion of the author, it is ne¬ 
cessary in order to get a true estimate, to charge the digestive })rinciples 
contained in 100 kg, of the foods compared at the rate they would cost 
when supplied by good meadow bay. The figures thus obtained must 
be deducted.from the i)rice per 100 kg. on the farm, the remainder being 
divided by the difference between the albuminoid matter content of the 
hay and of the food in question. In this way, the excess amount of the 
albuminoids as compared with those in the meadow hay will be obtained 
Good meadow' hay, price 22 fr. per 100 kg. contains 31 nutritive units 
(n. u.), this the unit costs 0.76 fr. Coconut cake contains 76.5 (n. u.), so 
its hay value would be 76.5 X 0.76 ~ 55.8. Its price on the market 
is 76 fr. ; hence we have a difference of 76 — 55.84 — 20.16 The differ¬ 
ence in the albuminoid content of coconut cake and hay is 12,5 units, 
wliich makes the price paid for the larger percentage of albuminoid sub¬ 
stances in coconut cake as compared with good hay amount to 20.16 :12.5 
— 1.61. It is clear that the method proposed by the author gives a more 
exact idea of the relative values of concentrated foods from the mo¬ 
ment when their use affects the balance of the rations. The manurial 
value of the concentrated food used must also be taken into account. 

II. — The maximum profit from dairy cow^s can only be obtained 
by keeping breeds that are thoroughly adapted to their surroundings, 
while the animals must be carefully selected, well-cared for and properly 
fed. The systematic feeding of dairy cows includes feeding special ra¬ 
tions that are able to supply during the lactation period the largest amount 
of nitrogenous matter. A cow weighing 500 kg. and giving 10 litres of 
milk should receive 1000 to 1200 gm. protein a day. 
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It must, however, be observed that the foods grown on the farm are 
physiologically incapable of supplying a dairy cow with the amount of 
nitrogenous matter it requires. Cakes are the only supplementary con¬ 
centrates that can economically make up the deficiency of the nitrogenous 
substanes present in the other elements of the ration. The author after 
the experiments of MM. Baii^ly, and Benoist of the Department of Agri¬ 
culture of Eure and Loire has taken pains to prove that, even at the 
present prices, a good return can be obtained from cakes owing to the 
large yield produced by their use. Flemish cows of the average weight of 
500 kg. were employed in the experiment. The ordinary ration was: 
straw 8 kg., mangels 36 kg., wheat chaff 4 kg., groundnut cake 1.800 kg. 
or 1300 gm. digestible protein. The average milk yield attained 7 li¬ 
tres per head and per day. The cows were divided into 2 lots comparable 
as regards weight, milk yield and date of calving. Lot I wheat straw 
8 kg. ; chaff 7 kg., mangels 63 kg. Before the experiment, the milk yield 
of the lot was 29.800 litres ; the weight of the cows being 1580 kg. Af¬ 
ter the first week, the milk yield fell to an average of 24.100 litres, at 
which it remained throughout the experiment, thus the daily decrease 
was 5.100 litres. The weight of the animals increased 36 kg. at first, 
but this was due to the hydration of the tissues caused by the large wa¬ 
ter content of some of the elements of the ration. Tbe author made a 
calculation proving clearly that the omission of the cakes (1.800 kg. i)ei 
day) was shown at the end by a daily loss of 0.65 kg. per head. The 
experiment was then reversed, the ration being : straw 8 kg., chaff 4 kg. ; 
mangels 36 kg., groundnut cake 2.800 kg. Owing to the distant date of 
calving, the milk yield was not at all affected, but the weight rose from 
1609 kg. to 1688 kg. which gave, as the profit from feeding on groundnut 
cake, the sum of 97.04 fr. Lot II were fed the same ration as before 
and an increase in both milk and weigh was observable. Later, the cake 
was left out and the ration was as follows: Straw 8 kg., mangels 63 kg., 
chaff 7 kg. From the first week, a fall in milk yield and weight set in 
which continued increasing- The author proved that the omission of 
the cake caused a loss of milk and weight amounting to 90 fr. per head 
and per month. In Lot 111 , the cows received a ration containing a 
large amount of cake, 2.800 kg. The lactation was not at all affected, 
but the weight rose 63 kg. A profit of 146.70 fr. per lot was estimated. 
The examination of the results obtained from Lot III, shows that there 
is an optimum limit in the use of cakes. The plus-value of the manure 
which the author estimates at 10 fr. per head and per month was not 
taken into account. 

In another experiment, 25 cows were employed. The milk obtained 
was measured during one week ; the following week, the animals were 
fed a supplementary ration of i kg. of cake per head and per day with 
the result that the milk yield was increased 473 litres, giving a monetary 
profit of 8.55 fr. We may thus conclude with the author that the intro¬ 
duction of cake into the ration immediately proves profitable and that 
the partial, or total, suppression of cake is always shown by a decrease 
of gain. 
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III. — Sesame cake contains 35 % of albuminoids 2.5, to 3 % 
phosphoric acid and 2.5 % of lime. A feeding experiment was carri^ 
out with swine. One sow weighing 100 kg. and in farrow was given : 
palm-oil cake 1.100 kg., sharps i.ioo kg. and sesame 0.200 kg., while a 
nursing sow received shorts i.ioo kg., maize, barley, or flour i kg., palm 
oil cake 1.300, sesame 1.300. It has been noticed that the substitution 
of the same amount of sesame in place of the groundnut cake in the ra¬ 
tion of nursing sows had the effect of eliminating the attacks of diarrhoea 
from which sucking-pigs suffer. Sesame together with fish-meal reduced 
the loss of weight of the nursing-sows during the suckling period. A 
ration composed of : sharps and maize 2 kg., palm-oil i kg., fish-meal 
0.300 kg., sesame 0.300 kg. maintained a nursing-sow with 8 piglings 
in perfet health, the weight of the whole litter when 69 days old being 
164 kg. It must be remembered that sesame-cake is slighth^ consti¬ 
pating. Fish-meal is very rich in albuminous substances (58-60 %), phos¬ 
phoric acid (7.6 %) and salt (3-4 %). One experiment conducted on 
growing pigs, would seem to x^rove that fish-meal introduced at the rate 
of If) % increases the digestive returns 25 %. Experiments on breeding- 
animals show that the addition of 300 gm. of fish-meal produces: i) an 
increase in the weight of the pigling at birth of 100 gm. and over ; 2) a 
reduction in the loss of weight of the nursing-sow of 30 to 40 %; 3) suck 
ing-X)igs with better health and increasing x to 2 kg. in weight in 60 days. 
The addition of bone-meal to pigs' rations has ])roved very beneficial in 
the case of growing animals, the rapidity of their growth being increased 
and the net cost of the pork being decreased; 90 gm. of bone-meal added 
to the daily rations of young pigs weighing 35 to 50 kg. produced an in¬ 
crease of 1,200 kg. in live-weight per head and per fortnight, as well as 
saving 10 % of the ainoimt of food required to x^roduce i kg. of meat. 
An experiment was conducted with breeding-animals, one sow in farrow 
being fed ; i.ioo kg. palm-oil, and 1.100 kg. sharps, while another of 
breeding age and weighing 100 kg. received 1.500 kg. of palm-oil. and 
1.500 kg. sharps. An increase of 50 to 100 gm., according to the size 
of the litter, was obtained in the weight of the piglings at birth by the 
addition of 100 gm. bone-meal to each of the rations ; it also had the 
effect of : i) causing the young pigs to grow faster (they weighed on an 
average i kg. more when weaned than others) ; 2) reducing the loss of 
weight in the nursing-sow from 16 to 20 T. II. 

396. The Physiological Effect of Gossypol. 

Mt;NAUl„ Paui. (Dexiartmeiit of Chemistry, Oklahoma Agricultural Ex¬ 
periment station). Journal of Agricultural Research, Vol, XXVI, No. 5, 
pp. 233-237, tables 5. Washington, 1923. 

The high food value of cotton-seed and cotton-seed meal has led 
to many researches being made with the object of determining the nat¬ 
ure of the toxic substance contained in these products. Withers and 
Carruth have shown the poisonous property to be due to a phenolised 
compound called ** gossyx>ol 
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Experiments have been made to find out the effect exercised by 
this toxin on various kinds of animals. The gossypol used for the pur¬ 
pose was prepared by crystallisation by acetic acid and then dissolved 
in N/io caustic, soda, the excess alkali being neutralised by the addition 
of an acid until a neutral litmus-paper reaction was obtained. No toxic 
effect was produced in a rabbit weighing 4 lb. by giving it ^ gm. of 
gossypol. The same amount injected into the peritoneum induced no 
pathological symptons for 36 hours, but the animal refused all food, and 
death supervened after 4 days. The injection of Vio gm. into the mar¬ 
ginal vein of a rabbit caused symptoms of suffocation, followed at the 
end of 4 minutes, by death. The injection of Vioogm. in the same man¬ 
ner caused absolute immobility after 10 minutes ; after one hour, power 
of movement returned, but the rabbit died at the end of 16 hours ow¬ 
ing to haemoglobinuria having set in. A ration entailing the daily in¬ 
gestion of o.i gm. of gossypol produces intestinal inflammation followed, 
at the end of 14 days, by death. The spectroscopic examination of a 
dilution of % cc. of blood corpuscles in 75 cc. of water revealed two clear 
and distinct absorption bands near ray No change was effected 

by the addition to the solution of 7ioo» Vioo and ^’/loo gm. of gossypol. 
This proves that there is no oxyhaenioglobin reduction. The author 
carried out a number of experiments for the purpose of determining the 
effect of gossypol upon the oxygen capacity of the blood, using for the 
purpose fresh sheep’s blood, both in its natural condition and also cen¬ 
trifugated in order to concentrate the corpuscles. The first determina¬ 
tion of the oxygen liberated is made by adding i cc. of i % sodium chlor¬ 
ide to 2 cc. of fresh blood, or corpuscles. Later, the author made sim¬ 
ilar determinations with 2 cc. of fresh blood, or corpuscles, to which had 
been added i cc. of i % solution of sodium chloride containing variable 
amounts of gossypol. The method used for determining the oxygen 
was Van Slyke’s. The results obtained prove that even small quanti¬ 
ties of gossypol suffice to hinder the liberation of oxygen from oxyhae- 
moglobin. This explains the principal symptom observed in the poi¬ 
soned animal, viz., shortness of breath due to the affection of the muscles. 
Gossypol neutralises alkaline solutions, and when skaken up with them, 
produces a thick lather. Experiments to determine the haemol5rtic 
power of gossypol were made with centrifugated blood, the corpuscles 
having first been placed in suspension in a physiologic salt solution. The 
experiment was carried out at a temperature of 20® C. : 24 cc. of the di¬ 
luted corpuscles were put into test-tubes containing variable amounts 
of gossypol and t cc. of a 0.6 % of sodium chloride was introduced. 

The results obtained showing the hamolytic power of gossypol are 
given in 2 tables. The author continued his researches and studied the 
action on fish, perch being the species selected for the experiment. A 
^/looooo solution of gossypol proved toxic to the fish. Oxygenated water 
does not destroy the toxicity of gossypol, but if it is added to unheated 
cottonseed-meal, it makes a solution of gossypol quite innocuous, prob¬ 
ably on account of the action of a peroxide. The analysis of the blood 
and urine of an adult sheep that has been fed on cottonseed-meal shows 
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gossypol to have a diuretic effect, while the concentration of non-album- 
inous nitrogen and of sugar in the blood falls below the normal. It may 
be concluded that gossypol if taken into the digestive system is only 
slightly toxic, whereas when introduced into the circulatory system it 
at once becomes highly poisonous. Gossypol has a haemolytic effect 
upon the red blood corpuscles and causes death by reducing their capac¬ 
ity of transporting the oxygen of the blood, thus inducing hyperemia 
and oedema of the lungs, as well as dropsy, in the poisoned animals. 

P. D. 


397. Experiment in Cattle Feeding. 

DKRRICH, W. W. (Nebraska Experiment Station). Nebraska Feeders* 
Meeting. The Breeders' Gazette, p. 781. Chicago, 1923 

The author gives the results of an experiment carried out at the Ne¬ 
braska Experiment Station with 3 lots of 10 young steers that had been 
fed during the summer a ration of grains and lucerne hay. Lot I re¬ 
ceived an ordinary dry ration : grain and lucerne hay. Lot II was fed 
the same ration and at the same time allowed to graze 2.9 acres of Sudan 
grass, while Lot III received the same ration and vras tamed into a 2.9 
acre field of sweet clover. Lot I attained an average daily increase in 
live-weight of 2.90 lb. per head and consumed 682 lb. grains and 300 lb. 
lucerne hay per 100 lb. increase in live-weight. The average daily live- 
weight gain of Lot II was 2.79 lb. per head and the amount of food re¬ 
quired per 100 lb. increase in live-weight was 672 lb. grains and 84 lb. 
of lucerne hay. The average daily increase per head in the case of 
Lot III was 2.80 lb. per head and the amount of food recjuired per 100 lb. 
increase in live-weight was 678 lb. grains and 93 lb. lucerne hay. 

Lots II and III were only given lucerne hay at the beginning and 
the end of the experimental period. P. D. 

398. The Development of the Dairy Cow. 

I. Brody, S., Ragsdade, A. C. and Turner, C, W. (Department of Dairy 
Husbandry, University of Missouri, Columbia). The Rate of Growth ot 
the Dair}'^ Cow Growth in Weight After the Age of Two Years. The Journal 
of General Physiology, Vol. V, No, 4, pp 444-449, 1 graph Baltimore, 1923. 

II. Idem, The Rate of Growth of the Dairy Cow The Relation Between 
Grow^th in Weight and Increase of Milk Secretion With Age Ibidem Vol. VI, 
No I, pp. 21-30, graphs 3, Baltimore, 1923 

III. Idem, The Rate of Growth of the DaityCow Growth and Senescence 
as measured by the rise and Fall of Milk Secretion with Age. Ibidem, Vol. 
VI, No. I, pp. 31-40, graphs. 3. Baltimore, 19^3 

I. Growth in weight after the age of two years. — In a pre¬ 
ceding work, Brody and Ragsdale have shown that the increase in weight 
curve of a dairy cow during the first two years of its extrauterine life takes 
a cyclic course. In the present paper, they demonstrate that when the 
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COW is over two years of age, the curve resembles that of amino-mole¬ 
cular chemical reaction, viz., the percentage decrease in weight is constant 
in relation to the successive years. The authors collected and arranged a 
large mass of data referring to 14 boo cows entered on the Jersey Cow's 
Register of Merit. These animals were very homogenous and possessed 
at least the minimum points required by the American Jersey Cattle Club. 
The age of the animals ranged from 27 months to about 17 years ; their 
average weight was calculated on the basis of a correlation table. The 
formula afterwards employed by the authors in plotting a graphic chart 
giving the relation of age to weight in pounds for the Jersey cow was as 
follows: X ~ 960 (i — e ^ 0.60 (t -f 0.77), where x is the weight 
at a given age I, and 0.77 represents the duration of the intrauterine life. 
This is an instance of an equation of a mono-molecular chemical reaction 
X A (i — e — kt), in which on account of the growth of the animal, 
the author rpresent its weight at full maturity. This weight is shown by 
the graphic chart to be 960 lb. in the case of the Jersey cow. 

II. Relation between growth in weight and incrivasi: of milk 
SECRETION WITH AGE. - The authors show that the quantitative changes 
in milk secretion that occur as the covr becomes older (from 2 years to 
about 9 years), follow an ascending course, like that of the body weight, 
the two curves (of weight and milk secretion) are, however, (juite inde¬ 
pendent of one another. From data obtained from the Jersey Register of 
Merit, the Shorthorn Register of Merit, and the Ayrshire, Guernsey and Hol¬ 
stein Advanced Register, the authors plotted a graj^hic chart showing 
the linear, or diiect, proportional relation between the tw^o i)henomena 
They also made use of the eciuation F 1.042 5 W — 422.J2, in which 
F is the annual fat production of the milk per given body weight, W. 
Thus, after the animal has attained the weight of 472 lb., there is an an¬ 
nual increase of 1.04251b. of milk fat peri lb increase in body-weight. 
vSince the cow weighs 472 lb. at about 13 months of age, it follows according 
to Eckle’s data that this equation expresses a general law and the dairy 
cow should begin to secrete milk after it is a >ear old. This has been 
practically proved, for it is well-known that heifers ser\x"d at the age of 
5 months, calve regularly when 14 months old. The ecpiation therefore 
further shows that until the time of sexual development, there is no ma¬ 
terial development of mammary tissue. 

In another graphic chart, the authors demonstrate the parallelism of 
both the processes studied and that both the curves (weights and milk 
secretion), could be represented by the same quation 

jr ~ (id — I — 

in which x is the body weight, or the milk secretion at a given age, t, while 
c is the constant velocity which is approximately the same in both 
cuives. From both graphic charts taken together, it can be seen that the 
two phenomena follow a similar course (that of a molecular chemical re¬ 
action) ; this makes it probable that growth is regulated by chemical action. 

In order to discover wither the two processes were reciprocally inde¬ 
pendent, the authors studied separately the effect of the two factors, age 
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and body-weight upon the quantitative changes in the milk secretion. 
The method adopted, as the authors themselves recognised, was by no 



Fic 61. — Comparison between computetl and observeci N^alue^ of milk secretion with age 
for yearly recx)rds. 

a (circles) "* observed values. 

b (squares) = values obtained from the formula Vt 142 — — 126 15 

c (crosses) *= values obtained from the formula ----- i 4 -.l t -'^•0377/ — 1-6 
d (triangles) ^ values obtained from the formula F< — 14= 4 e — — i20f 316-^ 

Observed values are based upon 45984 yearly and 10 monthly records. 


means exhaustive, since many other factors of no little importance should 
also be taken into account (factors of heredity, environment, etc,). 
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It would appear, however, that an increase of loo lb, in body weight 
would be correlated with an increse of only 30 % in the annual yield of 
butter fat. The parallelism of the two phenomena (body-weight and milk 
secretion) from the age of 2 to about 9 years would seem to show that in¬ 
crease in body w^eight and in milk secretion is a reliable means of measur¬ 
ing the growth of a dairy cow. 

III. Growth and senescence measures by the rise and kale 
OK MILK SECRETION WITH AGE. — When the COW has attained the age of 
maximum growth (about 8 years), the body weight, since it remains 
practically constant, cannot be used any further to measure the effect of 
age upon the conditions of the organism, but milk secretion, which begins 
after the time of maximum development, and falls regularly as the cow 
grows older, could easily be used for this purpose, or in other words, is a 
reliable measure of senescence. The authors adopt the view that the rise 
and fall of the milk secretion curve are in relation to the age of the cow, 
and represent the rise and decline of its physical powers which are clue to 
processes classified under the heads of growth and senescence of the or¬ 
ganism. They have worked up a large mass of data (obtained from 150 544 
cows) referring to changes taking place in milk secretion during the two 
above mentioned stages of life and have plotted graphic curves, one of 
which (see fig. 61) shows the fat production during the time of max¬ 
imum milk yield. They have also devised a mathematical expression 
which not only represents the empiiic curve, but is also rational in the sense 
of having been derived theoretical]}^ from a general natural law and of ex¬ 
plaining the method followed in thCvSe researches. The authors do not 
approve of the formula used by Pearl and his collaborators (I^atterson, 
Miner and GowEn) : y — A + cx'^ “1 H log. X in which y is milk yield 
and X the age, for they share the view of IvOEb and his fellow-workers 
(lyKwis Northrop etc.), who consider growth and senescence as two physico¬ 
chemical processes governed by the law of mass action and hence proceeding 
like a chemical reaction, since it is a getieral principle of chemistry that in a 
system of independent reactions the .slowest reaction is the one that de¬ 
termines the course of the resulting process. On account of this fact, 
and because growth and senescence may be regarded as going on simulta¬ 
neously with a continuous variation of reciprocally contrary velocity, it 
is possible to express the course of the whole curve made by the two pro¬ 
cesses by means of a mathematical formula representing the course of the 
simultaneous and consecutive chemical reactions that produce the whole 
life-process. This formula : X —> Y —> Z where X — > Y is the growth 
process and Y — > X is the progress of senescence, can be expressed by an 
equation of consecutive reactions, Mt ~ — 6^-^*^) I in which and 

are the respective constant velocities of growth and senescence, Mt is milk 
production (or the index of physiological activity in relation to age), at a 
given age, and t and e are the basis of natural logarithms. From the 
graphic chart, it (fig. 61) can be seen that the above equation repre¬ 
sents in a very satisfactory manner the course of milk secretion in 
relation to age. 
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399. Normal Growth of the Jersey Cow. 

Turner, C. W., Ragsdaee, A. C. and Brody, S. (Department of Dairy 
Husbandry, University of Missouri Columbia, Missouri) Journal of Dairy 
Science, Vol. VI, No. 5. pp. 461-465, bibliography. Baltimore, 1923. 

In this paper, the authors give the results of their studies of the weights 
of 15 680 Jersey cows entered by the American Jersey Cattle Club in 
the Register of Merit. These 
data may be regarded as typical a 

of the American type of the $60 

Jersey breed. In addition to a , 
table showing the correlation 
between age and weight, the 
writers have plotted a graphic 
chart from which it is seen 
that the Jersey dairy cow rea¬ 
ches its full weight (some 960 
lb.) at the age of about 8 years. 

This figure differs a good deal »oo 
from that found by Eckles (902 
lb.). The graphic curve may be 
represented by the equation : 

X — A (i—ill which is the 

weight of the niinal at the age ___ __ 

of t and A is its weight at ina- ^ 4 b b 7 & ? n 13 u 

turily (in tWs case about 960 _ Age-wcight ™rvc ot the jersey cow 

lb.). It would thus appear that 

the grovyth is due to the action f nmn) ^weight in po^ds 

of a particular substance and “ (honzontal column) ^ age-wcrgHt curve. 

especially to an imjjetus given 

at the time of conception. Tliis sub.stance is gradually used up, and 
when it has been entirely utilised growth ceases ; the weight of the 
animal may thus be regarded as an index of this utilisation, so that the 
difference between the cows’ weight at maturity (960 lb.) and that at the 
age / will show how much of this substance still remains. Hence, the dif¬ 
ference between 960 lb, and the weights at various ages would be as follows : 


BHS8 

aas 

inSI 


Average age 

Weight j 

Differences 

I’crcentage diff 

years 

, lb. i 

i 

— — 

2-5 

817 ! 

14 ^ 

- 

3.5 

819 ! 

81 

506 

4-5 

922 

38 

4(>.<) 

5-5 

938 j 

12 

57.8 

6.5 

945 

1 

58.1 

7-5 

952 

8 

53-3 

85 

957 

3 

37.5 


These figures show the percentage decrease in the substance, or in 
the growth impetus, to be nearly constant. 
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400 Individuality a Factor Determining Variation in Fat Content of 

Milk (i). 

I^ANZii^OTTi N. (R. Scuola di zootecnia e di Caseificio, Reggio Smilia). 
L'individualita considerata come causa di vatiazione del contenuto in grasso 
del latte di vacca. Vindustria lattiera e zootecmca, Year XXII, No. 2, p. 23: 
No. 3, p. 39, Bibliography. Reggio Emilia 

In the autumn of 1915, the Ministry of Agriculture of Italy had some 
Schwyz and Simmenthal cattle imported from Switzerland. Certain of 
these animals were sent to the Royal Stock-Improvement Depot of Reggio 
Emilia and were employed by the author in his work on the determina¬ 
tion of the effect of individuality upon the fat content of milk. The cowvS 
were divided into 5 lots, each of which was strictly similar as regards 
breed, age, lactation, food, milking. AU the 4 lots of Schwyz cows were 
composed of 3 cows of about tliree years of age that had calved nearly 
at the same lime and were then in their first lactation period The same 
person always did the milking and the 3 cows were fed exactly alike 
The lot of Simmenthal cows consisted of 3 animals selected under the same 
conditions as those obtaining for the Schwyz lot. The daily ration was 
composed of 12 kg. good hay and 2 kg. maize cake The fat content 
of the milk was estimated by the Gurbkr method for 12 consecutive day.«i, 
samples being taken from the mixed morning and evening milkings. A 
study of the tables given by the author shows that the milk-yield of 
none of the cows remained constant, still le>s was the fat content unitorm. 


Individual Variatiom %n M%lk Production, 


Name, or number, of cow 


Average doily milk yield during 
12 da>s of test 


Average fat conteut of milk 
during 12 dajrs of test 


No 2 

3 

6 

7 

Q 

10 

13 

14 
22 
25 

36 

37 




Scliw>/ tow^ 

12.1 
12 ^ 

10 i 

12.3 

10 2 
12 2 

11 1 
10 O 

15 « 

10 2 
9 0 
Q I 


% 

3 2 
2.9 

32 

30 

3*4 

32 

30 

32 

33 

2.9 

3-7 

32 


Simmenthal Cows 


Krone. ... .... 

7 9 

38 

Metel. 

13 I 

32 

R»!oIia. 

16 0 

32 


(1) See also l.^^iLOTn Rassegna bibliograflca sullc cause di variaziotic del contenuto 
in gtasso del latte di vacca. Milan, Tip. agtaria, 1923- 
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Many sudden changes, such as had been noticed by other experimental¬ 
ists, are also to* be observed. Owing to these abrupt variations and to the 
fact that every effort was made to neutralise as far as possible all other 
factors, the author considers that individuality has been proved to in¬ 
fluence the fat content of milk. p D. 

401. The Minimum Milk Requirement for Calf Raising. 

Ragsdai.K, a. C. (Chairman, Department ot Dairy Husbandry) and Tur- 
NEu, C. W. (Instructor in Dairy Husbandry, Missouri Agricultural Experiment 
Station). Journal of Agricultural Research, Vol. XXVI, No. 9, pp. 437-446, 
tables 12, fig, i. Washington, 1923. 

Keeping the best calves of dairy breeds with a view to rearing them 
is one of the most difficult questions on a farm where whole milk is sold. 
There are two problems that present themselves in this connection: i) the 
discovery of an adequate substitute for milk; 2) determining the earliest 
age at which weaning can be begun. The last point was studied by 
Fraser and Brand and subsequently by Forman. The results obtained 
by these workers were such as to encourage the continuation and exten¬ 
sion of the researches. In these experiments only pure-bred, or high 
grade, calves were used ; every effort was made to keep them in good 
condition and as normal as possible in size and weight. The calves were 
given whole milk until they reached the age of 3 weeks, when the whole 
milk was gradually replaced by skim milk. Weaning took place at about 
the end of the second month, the animals being given dry food (without 
grazing) till they were 6 montlis old. The 30 calves were divided into 
two lots, the rations fed were separately weighed for each individual and 
a note was made of the food which was not eaten, though no attempt was 
made to limit consumption; Lot I received soya hay and a concentrated 
food consisting of 40 parts ground maize + 10 parts wheat bran -f 10 
parts linseed cake. Lot II was given : lucerne hay and a concentrate 
composed of 4 parts ground maize + 10 parts wheat -|- 10 parts ground 
soya-seed (the parts being calculated by weight). At the beginning of 
the experiment the calves were weighed 3 days in succession ; later they 
were weighed every 10 days and the average of the 3 weighings was cal¬ 
culated every 30 days. The height at withers was regarded as giving 
the increase in height; this measure was take at the end of the experiment 
and every 30 days during the course of the experiment. The increased 
live weight in the case of the calves of Lot I was 64 % of the normal gain 
(previously determined by Eckees) while the increase in height was 
72 % of the normal increase. In the case of lyot II, the increase in weight 
was 68 % of the normal and 69 % of the normal in proportion to height. 
From the point of view of breed, the average gain in height and weight 
was greater in the Holstein than in the Jersey calves. Further, at the 
end of the experiment, the Holsteins were in better condition than the 
Jerseys, for they reached the normal height and weight at the age of 8-9 
months, whereas the Jerseys did not attain normal full development 
before nearly a year. The Holsteins also proved superior to the Jerseys 
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in respect to the weight gained every lo daj^s. The following table gives 
some interesting figures showing the amount of food consumed during the 
experiment:— 


Table I. — Average Food Consumption per head. 


Lots 

Ifilk 

Concentrates 

Hay 

Crude 

digestible 

protein 

Therms 
of net energy 

Average daily 
increase 
in live weight 


kg. 


1 kg. 

kg. 


gm. 

I 

27-44 

103.85 

166.17 

41.77 

527-57 

431 

II 

37.76 

i 

205.10 

129.22 

38.78 

516.75 

454 


Table II. — Food Consumed per kg, of Increase in Live Weight. 


Lots 

Idilk 

Concentrates 

Hay 

Crude di"estiblc 
protein 

Therms 
of net energy 



kg. 

kg. ! 

kg. 

kg. 


I 


0.75 

3.Q0 


086 

10 76 

II 


0.85 

4.33 

2 25 

0.77 

10.40 


About 70 % of normal growth can be obtained by weaning calves 
at the age of 60-70 days and feeding them a suitable mixture of concen¬ 
trates and good quality hay. Once the animals are accustomed to the 
new diet, they increase further in height and weight. The amount of 
food consumed is an excellent index of growth. P. D. 

402. Selection of Milk Sheep in Tcheko-Slovakia. 

Macalick, B. Un Troupeau selectionne de brebis laitiere en Republique 
tcheko-slovaque. Le Laii, Year 4, Part IV. No. 32, pp. 105-107. Lyons, 1924. 

A large number of sheep are bred for milk production in Tcheko- 
Slovakia, especially in the mountainous region of the Carpathians. The 
animals belong to different breeds, but chiefly represent the original 
unimproved races known as “ valaque ", " Cigaja " and " racka. " Some 
Merinoes, Southdowns and Friesian sheep are also to be found. The 
average annual milk yield per head is 60 kg. from which 12-14 kg. of 
ordinary cheese, or of the special varieties, "brindza", ‘^ostiepeck" and 
" parnica ", are manufactured. By improving the breed, the milk pro¬ 
duction could be doubled, for as much as 25 kg. of cheese per annum can 
be obtained from the milk of a ewe from a selected flock. Since 1918, 
milk control has been instituted in the State property at Viglas. The 
flock is composed of 500 hybrid sheep (Cigaja X Friesian). The ewes 
for the selected flock were chosen on the supposition that the milk sheep 
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proving the best after lambing would also yield the most milk during 
lactation* The first selected flock consisted of 162 ewes, a further selec¬ 
tion increased the number to 256. Milk control was carried out every 
15 days with the following results: 36 % of the ewes gave over 400 cc. 
of milk a day and 51.7 % more than 300 cc. The maximum was 627 cc., 
the minimum 265 cc. and the average 351.6 cc. In the spring, the milk 
contained 6-6.5 % of fat, and in the autumn, as much as 10 %. It is 
proposed to continue the milk control with 2 flocks of Cigajas and pure 
Friesians. 

P. D. 


Goats, 

403. The Organisation of a Milking Competition for Goats. 

Charon, Ad. J. Concours laitiers pour chcvres. Journal d'Apiculture 
pratique. Year 88, Vol. I, No. i, pp. 14-17. figs. 3 - Paris, 1^23. 

The results obtained from the milking competitions in the case of 
cows had proved so satisfactory, that it was decided to admit goats also 
to these tests. The author studies the special organisation of these trials 
having due regard to the nature of the goal which is a very nervous ex¬ 
citable animal whose milk supply is apt to vary and even fail as a result 
of change of place, habits and food, or even of milker. According to the 
author, the institution of such competitions conics within the sphere of 
work of agricultural syndicates, or agricultural .societies, and more especially 
of the official Departments. 

The first point to be considered is the possible exhibitors, who must 
be acquainted with the conditions of entry and attracted by numerous 
prizes. It is a good plan to undertake to purchase at a high price all the 
male kids produced by the goats that are the latest prize-winners. The 
goat-owner taking part in the competition is required to measure the milk 
obtained at the various milkings during the day, and to enter the figures 
on a form provided for the purpose. The Secretary of the competition 
selects the twenty best goats from the data thus obtained, and informs 
the owners that the milk yield is to be tested again, but this time on the 
spot, and in the presence of a competent witness. From the figures 
recorded, the five best goats are selected, and the judges undertake to at¬ 
tend the third, and official definite test. By these means, a rigorous se¬ 
lection can be exercised at small cost, for all the worthless animals are 
eliminated the first day, inexact declarations and faulty measures are 
weeded out on the second day, while the conditions of the final test prevent 
any possible collusion on the part of local witness. In this way, select 
goats with high milk yield are obtained whose male progeny improve 
the milking properties of their descendants. The author advises the so¬ 
ciety purchasing the male kids of the l^est goats, in order to prevent 
their being sent to the butcher's and to insure future sires being 
suitably fed. 

P. D. 
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404. Application of Zoometry to Swine. 

DechambrE P. and DEGOis E. Evaluation du poids du pore par les me- 
surations. La Revue de Zootechnie, la revue des dleveurs, Year 3, No. 2, 
p. 86. Paris, 1924. 

The measurements of cattle and horses have been the object of much 
research both with a view to determining the general conformation of 
the animals and their relative proportions, and also in order to estimate 
their live, or net weight. The formulae obtained are in general use 
and enable breeders to make useful calculations during the growth pe¬ 
riod of the animals, since the figures supplement and correct the impres¬ 
sions obtained in judging cattle by sight. So far, zoometry had never 
been applied to swine, but the authors have devoted their attention to 
discovering to what extent measurements are applicable in the case of 
pigs and the value to be attributed to them in weight determination. 
The chief measurements used are as follows : 

1) Height at withers giving the height of the animal. 

2) Height of back and sacrum showing the upper line. 

3) Height and width of chest as an index of thoracis capacity. 

4) Width and length of pelvis showing the breadth or narrowness, 
of this (region which is a factor of great importance in females) and the 
basis of the largest masses of muscle. 

5) Length of body. 

6) Circumference of cannon-bone as a basis for estimating the 
lightness of the skeleton. 

7) the circumference of the chest measured at right angles to the 

spine. 

8) The circumference of the chest measured obliquely. 

9) The spiral circumference. 

These measurements are taken by means of the lineal measure 
(** toise 'X calliper and measuring tape. Pigs do not allow themselves 
to be so easily handled as cattle, but if they are treated gently, it is pos¬ 
sible to obtain accurate measurements. The authors have applied the 
data collected by barymetric means ; they took as their basis the facts 
that the weight of animals varies with their measurements, and that 
this is a proportion between certain measures and the live, or net, 
weight. The experiments were conducted on 35 pigs of 3 different 
breeds: 14 Craonnais ranging in weight from 69 to 133 kg. and a boar 
of 234 kg. ; 10 Bayeux animals weighing 83 to 125 kg. ; 9 Middle Whites 
of 82 to 113 kg., plus one sow of 190 kg. 

In determining the live weight, the authors employed: i) Crkvay*s 
formula in function of the measurement straight round the chest; 2) Qu6- 
teeet's formula in function of the oblique measurement across the chest; 
and Crevats formula of the spiral measurement. 

In the first case, the typical formula for cattle, 80 had to be mo¬ 
dified, since the coefficient 80 was too high, therefore 75 C* were taken 
as the coefficient. With this, the results obtained were accurate enough 
in half the cases (error below 5 %), fairly accurate in one-fifth (error 
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below 10 %) but quite insufficiently correct in one-fourth (error above 

10 %). 

In using QueteIiET's formula in function of the circumference of 
the chest and the length of the trunk (C^ L X 87.5), figures below the 
live weight found by weighing were obtained, therefore the coefficient 
87.5 had to be raised to 100 because the weight of the head and limbs 
is usually more than i/io of the total weight of the pig. With 100 as 
the coefficient, good results were obtained in V2 of the cases, fair in %/ 
and bad in Vs- application of the third formula, the coefficient 

40 used in the case of cattle was lowered to 34, a figure giving more 
accurate results, only 6 results out of 35 being insufficiently correct. 

The authors also studied the estimation of the net weight. Dom- 
BASEKs' tape gives the net weight when the measurement is taken obli¬ 
quely round the chest (B). The formula in tliis case is P — x 29.5, 
but the coefficient 29.5 can only be used in the case of animals with a 
dressing yield of about 50 %, while that of swine is 75-80 %. In order 
to make the coefficient proportionate to the dressing-yield, the authors 
raised the figure to 50 which gave very exact results in 7 cases, plus 
deviations in 14 cases and minus deviations in 14 cases. The net weight 
is calculated from the measure .straight round the chest: the coefficient, 
which is 35 to 42 for cattle, must be raised to 55 for Crannais and Bayeux 
pigs and 60 for Middle Whites which give a larger yield. The spiral 
measurement round the chest (f) allows of the live-weight of cattle being 
calculated by means of the formula P = 22 f \ but the difference in the 
yield here again requires the change of the coefficient which becomes 26. 
The modified formula (P 26 f-^) gave 10 good results, 7 fairly good and 
12 inadequate results. The conclusions arrived at from these re.sear- 
ches may be summarised as follow’s. None of the methods employed 
insure the error not exceeding 10 therefore the classic barymetric 
formulae cannot be applied practically to swine. The results obtained 
are, however, interesting and supply their quota to the elucidation of the 
general problem of zoometry. P. D. 

405. Pig-Breeding for the Supply of Special Markets. (Great Britain, 

New Zealand, Queensland). 

I — Stewart, W. A. (M. A., B. Sc-Agr. Northamptonshire Farm Insti¬ 

tute). Pig-Keeping. The Journal of the Ministry of Agriculture, Vol. XXX, No. 6, 
PP* fig- 4. London, 1923, 

II — Gorringe, K. W. (Instructor in Swine-Husbandry, Live-Stock Di¬ 
vision, New Zealand Department of Agriculture). Bacon Pigs; Suitable Car¬ 
cases for Export. The New Zealand Journal of Agriculture, Vol. XXVII, No. 4, 
pp. 235-240, figs. 5. Wellington, 1923. 

III — vSheeton, E. J. (Instructor in Pig-Raising-Department of Agricul¬ 
ture and Stock). Classification of Pigs. Queensland Agricultural Journal, Vol. XX, 
Part 5, pp. 347-354, Tables 6. Brisbane, 1923. 

I. — Pig-Keeping. — Although during the last fifty years there 
has been an ever-increasing demand for pork-butcher's products on the 
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markets of England and Wale^, pig-breeding has not advanced to the 
corresponding extent, with the result that in order to supply the require¬ 
ments of the population, it has been necessary to import large quantities 
of pork and bacon from abroad ; much of this trade is at present in the 
hands of Danish exporters and breeders. The author first gives the two 
chief causes of this lack of development of the pig-breeding industry in 
the United Kingdom, viz., the fluctuating price of pigs, and legislative 
restrictions for preventing the spread of diseases of swine, and then passes 
on to describe the measures he considers should be adopted with a view 
to remedying the deficiency of output. 

The aim of the breeder, — Pig-breeders must decide whether their 
object is to obtain fresh pork, or bacon, or both these products. The 
size and degree of fatness required in pigs destined to supply fresh pork 
differ in various districts although, as a rule, a pig weighing 120-140 lb. 
(dressing-yield 100 lb.) at the age of 4-5 months is preferred, but at 
Smithfield, lighter pigs are in request (live-weight 90-100 lb., dressing- 
weight 60 lb., age 4-5 months). In some of the industrial centres (North 
Midlands and the Black Country), fat pork is required, and the pig must 
weigh 240-300 lb. and have a dressing yield of 180-220 lb. The demand 
for fat pork is, however, strictly limited and often the supply exceeds 
the requirements, so that the price falls and therefore usually the sur¬ 
plus is made into sausages. Generally speaking, the less fat the pig, 
the higher the price it fetches per lb. The live-weight of the bacon 
type ranges from 200-220 lb. (dressing-yield 140-170 lb.) and the animals 
must be ready when 6-7 months old. 

Extension of pig-breeding, —The pig-breeder should provide his own 
pigs by crossing them on his farm and thus obtain his stock independently 
of the market. The number of head should be sufficient to employ one 
person ; the author is of opinion that a single pig-man can look after 120 
pigs. Taking this figure as the unit, it would require 12-15 well-bred 
sows and i boar to form and maintain the herd. 

Capital required, — The initial outlay for pig-sties etc. varies. Good 
animals of known origin must be bought to be the progenitors of the 
breeding-stock. Such sows cost from £12 to £15, while £15 to £25 
is paid tor a boar fit for service. Reserve capital to the amount of 
£250 is necessary to meet current expenses until the first sales are 
made. 

Pure-bred and cross-bred pigs, — Since uniformity of type is requir¬ 
ed in bacon pigs both by pork-butchers and breeders, it is necessary 
not only to raise the special tyx^e in request on the markets, but also 
keep the herd uniform by rearing true to type, pure-bred animals, or those 
derived from a first-cross. The brood-sows of the herd must also be uni¬ 
form. The best breeds for the production of small pork are the Middle 
White and the Berkshire either pure, or inter-crossed. The Middle White 
pigs mature earlier, are more prolific and have white flesh. The same 
two breeds supply medium pork (average dressing yield 100 lb.). Hybrids 
resulting from the cross Middle White x Earge White are bred in some 
districts, but require great care in rearing. The Middle White X Large 
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Black cross is now a great favourite. In certain Midland counties, the 
Berkshire X Taraworth cross is liked, the hybrids furnish good carcases, 
but as their development is slow, they are not very profitable. The 
Lincoln Curly-Coated pig has long supplied the heavy fat carcases 
required for fat pork. The Cumberland breed supplies similar heavy 
types and also excellent hams. 

The best crosses to insure good bacon have not yet been definitely 
fixed, but hybrids, resulting from mating a Large White boar with a sow 
belonging to one of the heaviest races appear to find favour with the 
bacon curers. One of the most suitable of these heavy races is the Welsh 
(a recently registered breed). The Large Black sow is an excellent 
nurse and thrifty, but unfortunately these animals, like other coloured 
pigs, are sometimes seedy cut (have spots on the abdomen) which deprecia¬ 
tes their value. The progeny of a Middle White boar and a Large Black 
sow are, however, not only early-maturing, hardy and vigorous but also 
supply good pork as well as good bacon. In conclusion, the author 
advises, in order to satisfy the general demand for pigs producing a good 
carcase as early as possible, that breeding-animals should be chosen which 
not only possess the usual racial characters but also have a light frame¬ 
work, since on the British markets, at all events, the heavy, large, fat 
pig of former days is no longer in tavour. 

II. — Bacon pigs, suitabi^e carcases for export. — The New 
Zealand pig-breeders have succeeded, to a considerable extent, in capturing 
the British market for pork-products and especially for bacon pigs, 
but as the chief condition of success in this direction is the export of car¬ 
cases of the desired type, the author describes the characters in request 
(great length, hams not too large, shoulders moderate in weight, lean 
and firm, but not stringy, back-fat uniformly distributed, firm compact, 
white and having an average thickness of 4 cm.). He shows how, after 
the hams and shoulders are removed, the rest of such carcases (viz., all the 
median part) is well proportioned as regards the successive cuts. The 
superior meat yield of a bacon carcase as compared with the fat type (very 
short carcase, back fat excessively thick etc.) is recognised. 

Elve weight: “ bacon** t3rpe 84.3 kg, “fat type” 43.8 kg. 

Dressing yield. t » 63.4 kg, » » 56.6 » 

Trimmings (not includ¬ 
ing head and feet) . . • * 5.4 kg • » 10.3 » 

Under the head of trimmings are included all the scraps of meat and 
fat cut off from the hams, shoulders etc., in order to balance the weight 
and render them more shapely for sale. Such small pieces are naturally 
of very small commercial value. Sometimes, however, although the car¬ 
case of the fat" pig may give a dressing yield i % % higher than the 
baconpig, the latter proves superior in other lespects. In fact, although 
the bacon type appears the heavier, it loses about 8.5 % of its weight 
as compared with the 18 % lost by the fat type. The hams, while 
intact, represent 13.5 % of the carcase in the bacon type and 12.8 % 
in that of the fat type; when trimmed, the percentages were respectively 
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10.7 and 7.2, thus the meat yield in the case of the bacon type is ac¬ 
tually higher. 

The author draws attention to the fact that in some districts, where 
prime bacon carcases are produced, recourse has been had to cross-bred 
pigs since none of the pure-bred animals could satisfy the requirements. 
Various means are adopted to obtain the best carcases for export. In 
Denmark, the country exporting most bacon to Great Britain, the pro¬ 
geny of a Large White boar mated to a native sow are used; in Ireland, 
a Large White or lyarge Black (Devon) boar is mated with the Large White 
native sow, while in Canada a Tamworth boar is generally used to serve 
Berkshire and Yorkshire sows. In New Zealand, the Department of Agri¬ 
culture will place at the disposal of breeders the progeny of I^arge Black 
and Large White pigs imported direct from England. Good results have 
already been obtained from the above mentioned crosses (Tamworth x 
Berkshire and Yorkshire). 

III. — Tradk ciassification of pigs in Queensland. — In or¬ 
der to insure the highest profits in the pig-trade it is not only neces- 


Trade classification of pi^s in Queensland, 


Name of class 


Approximate age 


Approximate Mreight 


Sucker or sucking pig, 

Weancr. 

Slip. 

Store. 

lyigkt Porker. 

Medium Porker, . . . 
Heavy Porker .... 
Light Baconer .... 
Medium Baconer . . . 
Heavy Baconer . . . 

Back fatter. 

stag. 

Boars. 

Choppers. 


6 wedcs 
8 » 

10 » 

12 -16 » 

4 months 

•! V ^5 » 

5 ^fz » 

5 » 

6 - 7 » 

7 - 10 » 

up to 7 years 

» » 5 » 

over 6 months 

up to and over 2 years 


6.800 kg. 

11.300 » 

14.500 » 

20.400 » 

22.650 » 

31.700 » 

43.000 » 

A 3 — 15 300 » 

54 L50--56.600 » 

Up to 81.500 » 
w » 250.000 )> 

» » 200 000 » 

Various weights » 

Up to and over 150 kg. 


sary for the animals to be properly prepared for the butcher, or for the 
final fattening, but also for them to be suitably classified for the market. 
The following table, which gives the approximate figures, was compiled 
by the author in accordance with the various trade requirements. 

On the markets, the demand for pigs of every age and class is rap¬ 
idly increasing and whereas the trade i^rice may range within wide lim¬ 
its, yet as a general rule, the average weight of the animal in each class 
may be said to be a constant. 

Sucker, or sucking pigs. — The animals of this class can be sold, if 
in good condition, at the age of 6 or 8 weeks. The demand for them, 
however, varies considerably, but heavy profits can be realised with 
little trouble during the Christmas holidays. As a rule, the difference 
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between the live-weight and the dressing-yield of suckers varies between 
i8 and 25 %, although most breeders deducted 12 to 13 %. 

WeanerSf slips, stores. — The weaner is not a trade class ; on being 
weaned, the piglings enter the slip class which means they are passing from 
the “ weaner to the ** store Many country pig-keepers prefer buying 
slips, or stores, for fattening rather than rearing them on their own farms. 
These two classes are in great demand on the market and fetch higher 
prices in proportion than pigs at a more advanced stage. The price 
of the weaner is from 15 to 20s. while as much as 30 or 405. may be 
paid for the store ** which is readily bought (especially from the age of 
3-6 months), by suburban pig-keepers and after 3-4 months fattening eas¬ 
ily reaches the weight of a “ medium baconer 

Porkers, light, medium and heaty. —* These pigs which are used tor 
direct consumption are in constant demand on the market, where they 
fetch heavy prices, although there is a slight risk in rearing them to 
this point. Light porkers are less profitable than medium porkers except 
for suburban pig-breeders, who can easily put them on the market. 
During the cold months, medium porkers are in much request as they 
are sold retail, whereas the heavy type is only profitable when there 
is a large export of carcases ; indeed, it pays best to grow this type on 
for another month and sell the animals as baconers. 

Bacon pigs: Light, medium and heavy. — The favourite bacon pig is 
of medium weight so that it can be easily cut up into hams, shoulders etc 
A lighter animal is too heavy for a '' heavy porker '' and too light 
for a baconer. The heavy type is more saleable than the heav}’* porker, 
for it has bigger hams, but it must never in any case be fattened longer 
than 10 months. So great is the demand for bacon pigs, that the breed¬ 
ers of this type have buyers and agents throughout the whole State. 

Backfatters, — These have passed the stage of being profitably sold 
as baconers. They have heavy masses of fat on the back and upper 
portions of the body. Their commercial value is very variable, for the 
type includes very heavy animals, old fat sows or sows relegated to this 
class because they are useless for breeding purposes, very’' heavy, castrated 
bacon pigs that for various reasons could not be sold earlier. Usual 
prices : from 12 to 13 pounds. 

Stags, — Old castrated, fattened boars. Demand very limited. Ra¬ 
rely profitable because they consume so much food. 

Boars, ■— Old male animals. For these there is no demand on 
the market unless the purchaser has sullicient very cheap food to fat¬ 
ten them into '' stags 

Choppers. — Pigs put on the market before they have reached the 
degree of fatness required in the class to which they should l)elong, there 
fore this term includes animals of all classes from light porkers to back¬ 
fatters. They are, however, very useful for commercial purposes, since 
they can be used to supply the retail trade and in the manufacture of 
good pork products. 

G. Tg. 
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406. The Gross Breeds Pcdand China and Large Black with Large 

White in Italy. 

PERGOi^i, V. Le odieme conoscenze sull'ereditH e la loro pratica appli- 
cazione zootecnica. GiornaU di AgricoUura della Domenica, Year XXXIV, 
No. 7, p. 60. Piacenza, 1924. 

For unexplained reasons, the pig breeds Poland China and I/arge 
Black, are neither prolific nor early maturing in Tuscany. Both are, how¬ 
ever, well known for the good quality pork. 

The Large White has conserved its original characteristics both as re¬ 
gards prolificness and early maturity but can on longer be termed a pure 
breed. The meat shows an excess of fat compared with lean. By crossing 
this with the two aforementioned breeds, the first generation possessed 
the early maturity of the large white and the superior meat qualities of 
the Poland China and Large Black. F. D. 

407. The Comparative Value as a Pig-Feed of Fish Meal and other 

Foods Rich in Albumin. 

Report of Experiments communicated by the Administration centrale 
des Etablissements f^ddraux d'essais et d'analyses agricoles Liebefeld near 
Berne. (Administrateur central: Dr. A. Schmid). Rapporteur: J. Landis, 
(Ing. Agr.). Annuaire Aqricole de la Suisse, 1923, Part V. 

Various circumstances have led to the demands for fish-meal which 
have increased to a remarkable extent in Switzerland during the past year, 
and since very contradictory opinions are held as to the advantages 
and disadvantages of feeding this product, it seemed advisable to ins¬ 
titute some comparative feeding experiments with fish-meal and other 
substances containing a high percentage of albuminoids e. g. skimmed 
and centrifuged milk, meal and sesame cake, linseed and groundnut. 
The results of 28 analyses of fish-meal recently carried out in Switzerland 
proved that the samples contained on an average 52 % crude protein, 
1.7 % fat, 25.6 % phosphate of lime and 3.3 % salt. These averages 
hold for the two brands of fish-meal used in the experiments. The tests 
were conducted on 4 large pig-breeding and pig-fattening farms, the 
animals being divided into lots each containing 5 to 10 pigs. The ex¬ 
periments lasted 12 to 15 weeks, and in two experiments, the animals 
were observed until the time that they were slaughtered, while the qua¬ 
lity of the meat was made the object of detailed study on the part of 
impartial experts. The foods used in the experiments were given in 
increasing quantities up to 250 gm. per head and per day ; the skim milk 
was fed in equal quantities as regards its albumin content viz., up to 
3 kg. per day and per pig. The above amounts were consumed without 
any difficulty by the animals. 

It should be mentioned that the skim milk produced a greater in¬ 
crease in live-weight than the fish-meal. On an average, it was found 
that the lots receiving cake gained practically the same amoimt of live- 
weight daily as those given fish-meal. 
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Neither the dressing-yield, nor the analysis of the fat, gave any rea¬ 
son for regarding fish-meal as having any bad effect upon the fat or the 
meat. It must, however, be admitted that for at least 4 weeks before 
the pigs were killed, the fish-meal had been omitted from the rations. 

A coloured plate appended to the report shows in a very instructive 
manner the joints that are most important as criteria of the quality of 
the meat. 

The experiments are not yet finished for, so far, fish-meal has not 
yet been tested in the capacity of a supplementary food rich in albumin. 
It is therefore intended to carry oiit further experiments to enable an 
opinion to be formed as to the secondary effects attributed to fish-meal, 
such as for instance, its property of stimulating the appetite of live-stock. 

P. D. 

408. Raising Orphan Pigs, and Nutritive Ratio Studies. 

livVARD, J. M., GnAYElvTER. G. V., and Waixace, Q. W. Research Bul¬ 
letin No. 79. Iowa State College of Agriculture and Mechanic Arts. Animal 
Husbandry Section, pp. 443-493, tables XXV, figs. 3. bibliography, Ames, 
Iowa, 1923. 

A large number of orphan pigs are lost yearly due to lack of expe¬ 
rience and knowledge of feeding. A series of experiments has therefore 
been undertaken by the Iowa Agricultural Exx)eriment Station (U. S.) 
to ascertain the most effective measures to be adopted, based on the prin¬ 
ciples governing nutrition and protein modifications of cows' milk. 

The authors first discuss the nutritive value of milk, the percentage 
of ingested protein retained for growth, the possible deficiencies and the 
variation in the composition of cows' milk from different sources, and then 
compare cow’s milk with human milk sows' milk, and that of other 
animals. Reference is made to the work of former investigators and the 
results of methods of artificial feeding of infants as applied to young pigs. 

The experiment covered a period of 90 days ; — 30 days, milk li¬ 
mited to 2-3 lb. per day in conjunction with extra self-fed shelled maize, 
tankage and rock salt: — 30 days, as before, but milk at the rate of 3 lbs 
per day ; — 30 day, milk discontinued, self-fed as before. The piglings 
were selected from different litters of large type Poland-China sows, wliich 
had been well fed before farrowing. 

From the results obtained it had been concluded: 1) that cows' 
whole milk plus standard ration of mixed shelled maize (yellow type 
preferred) plus self-fed 60% protein meat meal tank-age plus rock salt, 
produces a healthy animal. 2) i quart of cows' whole milk per pig 
daily in three or more feeds is practicable if allowed a self-fed ration of 
.shelled maize, tankage and salt; 3) although a modification with casein, 
blood meat and linseed oilmeal appears to give better results in the suck¬ 
ling stage, the practice is questionable; 4) milk fed three times daily after 
the pigs are well started combined with the standard ration, appears to 
be satisfactory; 5) in the most successful tests, the crude nutritive ratio 
averaged about i: 3.8 (protein : carbohydrate), considered by the authors 
as appetite manifestation " evidence. M. L. Y. 

[4083 
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409. The Creation of Industrial Piggeries. 

Goxjin R. Conseils pour la Creation d'une Porcherie industrielle. Re¬ 
vue de Zootechnie, revue des ileveurs. Year 3, No. i, pp. 8-16, tables 2. Pa¬ 
ris, 1024. 

The economic conditions of the industrial production of pork differ 
essentially according to the circumstances under which the agricultur- 
rist is working. In an industrial establishment, where the pig-food is 
bought in the market, it is easy to calculate the net cost of the ration, 
while by carefully following the development of the pigs, the second fac¬ 
tor necessary for estimating the net price per kg. of pork is obtained. 
In an industrial piggery, it is necessary for this calculation to be made 
somewhat frequently, in order to be able to determine, by watching the 
market, the best time to sell so as to obtain the largest profit. The fac¬ 
tor of “ general expenses must never be lost sight of ; it varies with the 
farm, although the author fixes it at about 0.40 fr. per head and per day. 
The daily increase in weight per head should be determined by weighing 
in order th^t it may be possible to modify the rations at the right time 
and weed out unprofitable individuals. Although the food question is 
paramount, attention must be paid to hygienic conditions: temperature, 
quiet, cleanliness, punctuality in feeding, all of which may exert a be¬ 
neficial, or baleful, influence. The author mentions one practical ins¬ 
tance : at the Elsesminde Breeding Station, i kg. increase in live-weight 
is obtained by feeding 3 kg. of barley, whereas on a farm, 4 or even 5 kg. 
(in winter) are needed to obtain this weight. These details are of spe¬ 
cial importance in an industrial piggery on account of the number of ani¬ 
mals kept and the value of the food used. 

The chief point to be aimed at is a system of feeding calculated 
to supply the organism with all food elements it needs for reaching ma¬ 
ximum development in the shortest time, and at least cost. It is ne¬ 
cessary to diminish the risk of loss by the use of varied foods. The author 
mentions the favourable effect of a narrow nutritive ratio in rearing and 
fattening swine. In industrial piggeries, the daily rations must be cal¬ 
culated according to tables so as to avoid waste. The author calcula¬ 
tes the rations as follows: i) an estimate is made of the digestive pro¬ 
tein necessary for the development of the tissues ; 2) the food value is 
calculated in starch required for the production of energy, heat and the 
formation of the fat deposits. By adding i and 2, the amount of the 
ration is found. As soon as this has been estimated, it is tested ; 
here the skill of the breeder is shown, for he must know how to modify 
the ration according to individual requirements, and interi)ret judiciously 
the results obtained. Only one change must be made in each trial, 
after which the original ration is fed again, the increased requirements 
being taken into account, and the individual peculiarities eliminated 
by using a large number of animals. 

On of the most favourable conditions for starting an industrial pig¬ 
gery is to have at its disposal a considerable amount of waste products 
of animal origin, but these must not be too freely used. The author has 
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obtained 600 gm. increase in live-weight daily from feeding the follow¬ 
ing mixture to swine weighing 50 kg. 1.500 kg. tripe and 1.500 kg. ground 
ryes. This mixture is given cooked. In place of rye, maize, sorghum 
and potatoes may be used. When blood is given, it must be collected 
while fresh and clean, and fed after cooking, otherwise enteritis may 
be produced. To these rations should frequently be added green, chopped 
forage in order to provide the vitamines that are indispensable. There¬ 
fore it is necessary to give careful consideration to the price of these foods 
and to make estimates so as to have the pigs ready for sale when a balance 
between the cost price and the price per kg. is reached. It generally pays 
best to sell the pigs at as early an age as possible, provided the prices are 
equal, but the State of the market must be kept in view. A last question 
to be considered is the age at which it is best to buy porkers for fattening. 

As the net cost per kg. is lowest in the youngest animals, advantage 
must be taken of the first months when the margin of profit is greatest. 
As a rule, however, it is not ad\dsable to choose piglings, when just weaned 
unless there is a large quantity of whey at disposal, since such young 
animals are more liable than others to rachitis and that much dreaded 
disease, pneurno-enteritis. Older pigs generally give a more satisfactory 
economic balance. To sum up ; if an industrial piggery is to prove higlily 
profitable, the different problems that arise must be solved by calculation. 

P. D. 


Poultry, 

410. Poultry-Feeding Experiments and Laying Control. 

I. — Hofman, Bang N. O. Fodringsforsog med Hous. ii2te. Beret- 
ning fra Forseglaboratoriet udgivet af den Kgl. Veterinaer- og LandboliOg- 
kolos Laboratoriura for Landokonomiske fors0g, No. 112, pp. 1-61, figs. 3. 
Copenhagen, 1923. 

II. — Holm, R. Nolge Erfaringer fra Koiitrolaegloegnigen paa Lund.s- 
gaard 1915-1921. Ibidem, No, 112, pp. 62-55. Copenhagen, 1923. 

I. Poultry-feeding experiments. — These experiments were conduct¬ 
ed at two different places, Lundsgaard and TroUesminde, under favour¬ 
able conditions. At lyundsgaard, the birds used included fowls that 
had been reared on the farm and also others that had been purchased, 
while in the TroUesminde experiments, aU the hens had been raised on 
the premises. P'owls of one and of two years old respectively were em¬ 
ployed in these feeding experiments. The birds were divided into differ¬ 
ent lots according to their weight and origin, while the hens of each breed¬ 
er were put into different groups. Where birds of tw^o years old were 
employed whose laying during their first year was known, care was tak¬ 
en that the hens of different laying capacity were distributed among 
the different lots. In the same way, the amount of food fed the birds 
during the first year was taken into account. The egg-laying control 
was carried out by means of trap-nests. The eggs of each group of hens 
were weighed daily, but no record was made of the weight ot the eggs 
laid by the individual birds. During the first years, the experiments 
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lasted for 12 months ; subsequently, the experiment year was limited to 
II months, because the month of November when egg-yield was lowest, 
had been selected as the time for throughly cleaning and disinfecting 
the fowl-houses. All the birds, both cocks and hens, used during the 
trial 3’^ear and intended for employment in the rest of the investigations 
were subjected to the tuberculin test. Any bird reacting to the test 
was immediately destroyed and examined, while a post mortem exa¬ 
mination was made to ascertain the cause of death in the case of any 
of the poultry that succumbed during the course of the experiment. 

Owing to these measures, the condition of health of all the birds gra¬ 
dually became excellent. The hens always had free access to water, 
charcoal, and lime. As regards the data of the results obtained, it should 
be stated that the number of eggs per fowl as given in the table represents 
the average number of eggs laid by the hens that lived throughout the 
experiments and laid eggs. The report does not include the eggs produc¬ 
ed by birds that died during the experiment; in the same way, non-layers 
are regarded as non-existent. 

The feeding experiments were directed 16 several different questions: 

1) More or less liberal feeding: 

(a) limited rations, more or lehs liberally fed, 

(b) limited rations and food placed at the free disposal of the birds. 

2) Comparison between cereals and potatoes. 

3) Green food and no green food. 

1) (a) Limited, hut more or less liberal rations. — Tliis experiment 
extended over tour years and was carried out at Lundsgaard on barred 
Plymouth Rocks. Two sets of experiments were made with fowls one 
and two years old respectively. On an average, the less well-fed birds 
each received 87.5 gm. of food per day, while the better fed birds were 
given 105 gm. In addition to these rations, all the hens were fed beet- 
roots and chopped lucerne hay in winter, and green food, in the runs 
in summer. Rather more eggs of slightly larger size were obtained by 
raising the ration to 105 gm. instead of 87.5 gm., but it does not foUow 
that this would always be the case, for much depends on the egg-pro¬ 
ducing capacity of the hen. 

Fowls laying many eggs need more food than poor layers, for which 
reason it is useless to give a general rule as to the rations to be fed to 
hens. 

I (b) Limited raiions and food given ad lib, to the birds. — The great 
question was how far the fowls themselves could be trusted to know how 
much they should eat. It was feared that the birds would become too 
fat, but American observers maintain that their hens only ate what they 
needed provided the food placed at their disposal was composed of dry 
and ground substances. The exi)eriment was made at Lundsgaard with 
two pens of purchased baned Plymouth Rocks, Both lots were given 
a limited ration of 75 gm. cereals + ^0 gm. ground food (linseed cake, 
blood meal and ground peas), as well as beets and chopped lucerne hay 
in winter, and green food in summer. One of the lots had in addition 
as much as it required of a dry, ground food mixture of the same com¬ 
mit] 
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position as that of the limited ration. One year-old bird ate 30 gm. a day 
while another bird of two years old ate 27 gm. 


Hens 

Aged I year 

Aged 2 years 

limited 

rations 

1 

food 
ad lib. 

I limited 

1 rations 

1 

food 

adhb. 

No. eggs per hen. 

Weight of eggs per hen. 

Average weight of egg. 

1 

84 

4-71 kR- 
5O.1 gm. 

123 

7.09 kg. 
57.6 gm. 

81 

3*59 leg. 
58.9 gm. 

92 

5.54 kg 

60.3 gm. 


Thus, liberal feeding was very profitable. On weighing the fowls, 
it was found that the birds that had eaten as much as they wished were 
not over-fat, although their weight slightly exceeded that of the hens 
fed limited rations. 

2) Comparison between cereals and potatoes. — If potatoes are 
introduced into the ration, they must be bought in the cheapest possible 
market. The potatoes are fed hot after being boiled : the substitution 
of ])otatoes for cereals is effected on the basis of the dry matter content. 
The fowls refused to consume more than 180 gm. of potatoes a day. In 
the Ivundsgaard experiment, hens one and two years old were employed. 
The results showed that when potatoes were substituted for cereals on 
the basis of the dry matter content (three rations of potatoes for one 
ration the cereals), the hens given the potatoes laid fewer and smaller egs 
and put on less weight. 

Green food versus no green food. — In order to demonstrate the sup¬ 
posed beneficial effect of green food upon poultr>% experiments were car¬ 
ried out at Lundsgaard with two year-old Plymouth Rocks and at 
Trollesminde with Plymouth Rocks and Italian fowls of one and two years 
of age. One of the two lots of hens w^as kept in a grass-run and receiv¬ 
ed in winter as much chopped lucerne hay as the birds wished, and in 
summer green lucerne ad lib., while the other lived in a court bare of 
grass and was fed no supplementary rations of hay, or fresh lucerne. 
The rest of the food was the same : 75 gm. (maize, barley and oats in equal 
proportion) and free access to a dry ground feed that was comi>osed at 
Lundsgaard of equal parts of maize, barley, oats and blood-meal, while 
at Trollesminde, it consisted of i part maize, i part barley, i part blood- 
meal and 2 parts wheat bran. The results obtained were as follows : 


Lundsgaard Hens 2 years of age. 




Green food 

No green food 

No. eggs per hen. 


132 

90 

Weight of eggs per hen.... 

• . . kg. 

7-79 

3-36 

Average weight per eggs. . . . 

. . . gm. 

59.0 

59.6 
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Trollesminde — Hens one year old. 




j Plymouth-Rocks 

Italian 



Greeu food 

j No 

1 green food 

Green food 

No 

green food 

Hens of i year of age: 






No. eggs per hen. 

Weight of eggb per hen. 

Average weight of eggs. 

. kg 
• gm. 

186 

10 50 
56.8 

149 

8.41 

1 5<>.8 

1 

140 

7.85 

56.1 

129 

7.20 

55.8 

Hens 2 years of age: 

(six months* experiments) 






No eggs per hen.. 

Weight of eggs per hen. 

Average weight of egg. 

• kg 

• gm. 

46 

2 84 
61.7 

43 

2.68 

62.4 

2.C2 

50.5 

46 

2.66 

578 


The variation in the results was greater at Lundsgaard because the 
grass there was strong and fine and green in tufts, whereas in the new 
runs at Trollesminde, it was scanty and poor. Want of green food seems 
to be harmful to the health of animals, especially when the latter 
are young, and is particularly injurious in the case of Italian fowls. 
Unlike the Lundsgaard fowls, the Trollesminde Plymouth Rocks that 
were given green food did not take more of the foods given ad lib, than 
the fowls which received no green food This applied both to the one 
and two year old birds, but the Italian fowls which were given green food 
ate more of the other foods to which they had free access than those fowls 
which received no green food. 

The chief results of the above-mentioned feeding experiments were 
as follows: 

1) Increasing the daily ration from 87.5 gm. to 105 gm. per hen 
increased the number and average weight of the eggs. It is impossible 
to say how much food is habitually required by fowls, for this depends 
upon the laying capacity of the birds and also on other factors. 

2) If hens are given free access to a dry, ground food, they lay 
larger and more eggs than if they are given limited food rations. Free 
feeding does not make the hens fat, and is an easy method to adopt. 

3) Even if cereals are replaced by a treble weight of boiled 
potatoes, hens fed on potatoes produce smaller eggs than those given 
cereals. 

4) Including a liberal supply of green food in the rations causes 
the hens to lay earlier and produce more and larger eggs than can be 
obtained in the absence of green food. Lack of the green food is inr- 
jurious to the health of the birds, especially to that of hens that are 
one year old. 
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III. — Some experiments resulting frorn th^ ^gg control carried out 
ai Lundsgaard in 1915-21. — Some years ago, a fowl-house was built at 
I^undsgaard where the Danmarks Fjerkreavler-forening (Members of 
the Poultry Breeders’ Society of Denmark) could have 20 lots of hens 
each of 6 birds controlled annually. The testing was carried out by means 
of laboratory experiments, and upon young birds ; it only lasted ii months, 
as one month was needed for the clearing and disinfection of the hen¬ 
house. During the years in question the following number of eggs was 
obtained. 


1915- 16..130 

1916- 17.130 

1917- 18... . 142 

1918- 10 .... 134 

1919- 20 . . ‘ • ^57 

1920- 21 . 145 

1921- *22 .. 144 


After working up the material, K. Holm found the chief results to 
be as follows : 

1) It may lx* taken as a general rule that pullets which begin 
laying early will produce more eggs the first year than those which beg¬ 
in laying late. 

2) Young hens laying many eggs in the winter usually lay many 
eggs in the summer. 

3) If the chicks have been properly reared at the right season- 
it is generally advisable to weed out all the pullets that have not pro, 
duced eggs before March i. This allows the least fertile hens to be eli¬ 
minated from the breeding stock. 

4) Pullets increase in weight up to March i, after which their weight 
falls during the spring months, to rise again in the course ot the sum¬ 
mer and autumn. 

5) At Ivundsgaard, the large fowls ate more of the food fed ad 
lib. than the smaller birds consumed, but without producing a greater 
weight of eggs. 

{Corr. Denmark). 


411. Poultry Feeding Experiments in Australia. 

RuG(L W. C, (Chief Poultry Expert). Australian Feeding Experiments. 
The National Poultry Journal, No. T94, p. 598 Eondon, 1924 

The author gives the results obtained during the first 8 months of 
a poultry-feeding experiment conducted at Weribee Research Farm. 
The experiment was made on 3 lots of 36 white Leghorn pullets, kept and 
fed under the ordinary farm conditions. The rations were fed as fol¬ 
lows : Lot I had free access to the troughs containing the different foods 
used in the experiment and green food was placed at the fowls’ disposal. 
The birds in Lot II were given moist paste ad. lib. ; chopped green food 
was distributed morning and evening, while they received their grain 
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as a scratch-food scattered in the straw in the evening. Lot III received 
dry paste in the morning, chopped green food at noon and grain as a 
scratch food in the evening. 

The following table gives a summary of the experimental results 
obtained during the period from April i to November 31, 1923. 


Pen 

1 I'ood consumed 

j Paste (lb) 

iGrams (lb.) 

1 

j Total (lb) 

j Bggs laid 

I 

P'rcc Choice . 

1 , 

• • 1 ^7174 

1450 

18207, 

4^09 

2 

paste. 

1 (>02 74 

IIQ072 

1882 3/4 

4040 

3 

Dry paste. 

• i 

1008 v.> 1 

1 

182072 

133 ^ 


r. D. 


4T2 External Characters a Guide to Culling Bad Layers. 

LivGKNDRI^:, G, I/elimiiiation des 111 nnaMs poiideuses d'apius rexaincn 
de Icurs caracteres extcneurs Rcint dc ZooiLLhuu , \L.\r z, PP ^ 47“'5 P 

fig T Paris, IQ2-} 


The author, while recognising the value of Hc)(t\n's s^'stem (i) for choos- 
ing good laj^ers, and mentioning the satisfactory results he has obtained 
from this method, states that the exclusive adoption of the above system 
in poultry farms has certain economic disadvantages Although America 
and England produce a wonderful number of eggs, they are lieginning to 
feel the want of a good table-fowl. The economic imperfections oi the meth¬ 
ods hitherto de\dscd for obtaining a good layer have led to the fowl 
itself being regarded from another utiht> point of view. In the o]iinion 
of the author, it is necessary also to take into account: i; the vitality of 
the bird as shown by its true fertility which can only be proved by the final 
hatching results, and not solely by egg production , 2) the capacity of the 
hens to produce fine fowls which can l>e ganged by keeping in mind the 
following scheme . 


ISarly maturity . . . 


Quantity < 


Weight. 

Fmenesb of frame 
Breast . 

Width of back 


Quality 


\ Colour, skin and meat 
( Texture. 


Lotfiieicnls 

2 2 


^ I 

: \ 

3 i 
3 ' 


12 


6 

G. Tg. 


(i) The Hogan system and its derivatives consist m the estimation of the value or 
suitability of a hen, by examination of the external characters • i) the distance apart 
of the pelvic bones (which in good layers should be about three fingers width) and 
between the pelvics on the one hand and the points of the breast-bone on the other 
(which should be about four fingers Width); 2) the sldn should be soft and flexible; 
3) moulting should be late; 4) yellow pigment (absent in Mediterranean breeds). {N.d R,) 
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413. Goose-Breeding in South-West France. 

Rey P. (Elevetu agriculteur). I^'EJlevage de Toie dans le Sud-Ouest 
de la P'rance. Le vie agncole et rurale. Year 13, vol. XXIV, No. 6, p. 89- 
91. Paris, 1924. 

The grey goose is bred iu most of the agricultural farms of France 
which are near a stream or pond. This bird is of average size and weight, 
its neck is long and thin, and its beak strong. The neighbourhood of 
water is necessary in order to insure the eggs being fertilised. The fe¬ 
male is very jirolific, laying on an average 60 eggs annually on which, 
however, she does not sit The laying season begins in PVbruary. In 
order to hatch out the eggs it is necessary to have recourse to hens that 
have just finished their first laying period, to turkey-hens that have not 
yet begun to lay, or better still to an incubator with which good results 
can be obtained if sufficient care is taken. Since the goslings are not 
looked after by the hens that hatch them out, it is very difficult to rear 
them during the first fortnight. Their chief enemies are : cold, damp, 
rats, cats, dogs and pigs. After tliis critical period has passed, the sur¬ 
vivors are almost certain to do well. P>ery farm possesses a '' jeu d oies 
viz. a gander and three geese. The returns would be cciiisiderably in¬ 
creased if tw’o‘ganders and six geese were kept, but this would entail 
certain precautions. The ganders must be given their liberty alternately 
every other day. Some farmer’s wives sell their geese at the age of 
15 days, though others prefer turning the birds out to grass for two or 
three hours daily and then selling them before, or after, the harvest. Where 
there are large stubble fields, the goslings may be allowed to glean the 
scattered grain ; birds thus fed grow very fine and have a higher market 
value than others. They are sold when adult, in November, and are 
then ready for fattening. It costs little to keep breeding-geese. From 
November to May, they are given 3 litres of oats per day and yer set in 
order to stimulate them and insure fertile eggs. Adult geese are fattened 
in December, the cramming process lasting a month or six weeks, each 
bird receiving 25-30 litres of dry maize during the whole period. After 
careful fattening, the geese weigh 8 to 9 kg. and easily fetch a high 
price on the Toulouse market. 

The (^ascon goose is subjected to much treatment to prepare it for 
the table. Its cramming takes 7 to 8 minutes a day. On all the small 
farms, 12 adult geese can well be fattened. Six of the birds are sent 
to the market, while the other six are reserved for home consumption. 
The liver of fatted geese is much liked by gourmets and is sold at a 
high price on the market. An additional profit is obtained from the 
scale of the down and feathers of which 12 geese produce about 4 kg. 
An improved breed has been obtained by selection; viz. the Toulouse 
goose which can reach the weight of 12 or 13 kg. while its liver may weigh 
from I kg. to 1.5 kg. 


P. D, 

[ 4 I 5 i 
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Sericulture. 

414 Silk from East Africa. 

Bullciin of the Imperial Imtttute, Vol. XXI, No. 4, pp. 581 585 London, 

1923. 

Results of investigations with mulberry silk cocoons from Kenya and 
Uganda. On examination by the Imperial Institute Advisory Committee 
on Silk Production it was stated that the yield of silk from Kenya cocoons 
was satisfactory, and that the indu^trj^ should be encouraged. As regards 
industrial value, the reeled silk was reported to be of good tensile strength, 
lathough of medium elasticty. This applies also to the material from 
Uganda but the results may be considered promising. It is recommended 
to develop the industry locally before attempting export to Europe on a 
large scale. M. L. Y. 

415. Sericulture in Brazil. 

Vantagens da cria^ao do bicho da seda. Revisla Agricola, Indnstnal e Com¬ 
mercial Mtneira, Vol I, Pt III, p 214 Bello Horizonte, 1923. 

Rei)eated experiments have shown cle<iily that tlie mun)erry is very 
successful in Brazil *tnd that conditions aie iavorable to sericulture. As 
many as 4-6 broodhave been reared annually. Where the chief cr6p 
is coffee, the bicedcr has the great advantage of occupying the intervening 
season with silkworm rearing. According to the report of the Director 
of the “ Estci9ao sericola '' at Barbacena (Minas Chiracs), the production 
of I ounce (30 gm.) of silkworm seed will entail the following cost: — 

Silkworm “ seed 13 milrets , loaves 30 miirets ; 30 days of labour 
at 2.5 mtlrets, 75 mtlrct^ , miscellaneous 25 miirets ; total 145 milrets. 
This should supply on an average 50 kg silk, sold at the rate of 0 5 mtlreis 
per kg. i, e. total of 390 mtlrcts with a profit of 245 niilrcis. F. D 

Pisciculture, 

416. Dropsy of the Umbilic Bladder of River Trout. 

PaTTE T, L Ilydrocile de la vessie ombelioale die/ les alevins dc tuites 
de ruisseau. Bulletin suisse de Pcche it Pisni ullun, Year 24, No. 4 , pp 41- 
42. Nenchatel, 1923. 

The author has made a special study as to the etiological cause of 
the serious epizootic infection of the umbilical bladder which has been 
observed in river trout at Chenaleyres (Switzerland) relative to the 
theurapatic-prophylactic measures which were employed the jireced- 
ing year, also with trout in the same locality, to combat another very 
serious epizootic disease of the ribs. A formaline solution (Iv^:gkr for¬ 
mula 7 cub. cm. in 20 litres of water) was employed, but the fisheman 
who had continuously sprinkled the young fiy’* with this solution had 
unfortunately followed this up b}^ using a double strength formaline 
solution believing this to be more effective. The author considers, how¬ 
ever that the use of this concentrated solution was probably the cause 
of the dropsy. G. Tg. 

[414-416] 
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417. Note on Stocking Waters with Trout. 

CouRVOiSiER, J. Queiques remarques sur Talevinage des truites et sug¬ 
gestions pour son amelioration. Bulletin Suisse de Peche et Pisoiculhive, Year 25, 
No. I, pp. 0-7. NeuchMel, 1924. 

The author draws attention to the fact that it is mistake to stock 
streams and rivers in Switzerland chiefly with the eggs of large female 
lake-trout fertilised with the milt of male lake-trout, since in this way, 
fry are obtained that either from atavism, or instinct, make every effort 
to return to the lake and thus are lost from the point of view of re¬ 
stocking. Hybrids between female lake-trout and male river-trout are not 
very satisfactory. It is necessary to obtain pure-bred fry of the red- 
spotted river-trout, although this takes a long time and entails overcom¬ 
ing many difficulties. P. D. 


FARM ENGINEERING. 


418. Construction of the Wind River Diversion Dam in Wyoming (U.S.). 

The Reclamation Record, Vol, 15 No. i, p. 12. figs. 2 Washington, I). C.' 

1924 

The construction of the dam was begun in July 1921 at a cost of 
less than half a million dollars, and will provide for the diversion of wat¬ 
er from Wind River for the irrigation of more than 100 000 acres of other¬ 
wise arid land (State of Wyoming, U. S. A.). R. D. 

419. Ploughing without turning the Furrow. 

BatTisteeIwI, F. h’aratura senza rivoltaniento. La Rihyma Agrana, Year 
V,. No. 1, pp. 14-1O. Parma, 1924. 

The author investigates theoretically KaIvLBRXtxnkr's article which 
was published in the International Review of the Science and Practice 
of Agriculture No. 3, 1923. After giving a succinct and clear summary 
of the paper, he makes the following observations. 

If we consider the importance of air from the standpoints only of 
soil biology and the root physiology of plants, the pre.sent methods of 
ploughing appear to be very satisfactory. Ordinary ploughs with land- 
side plate leave the turned slice at an angle of 45^^ with the surface of 
the ground, thus facilitating the breaking up of the slice, and the clear¬ 
ing of the furrow ; by this means the original arrangement of the strata 
is altered, while a larger amount of air is introduced between the clods. 
Aeration is the chief object of working the ground for although it is true 

[41Y-419] 
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that breaking up the soil (ploughing without turning the furrow), in¬ 
creases its porosity and stimulates the vegetative and functional acti¬ 
vity of the aerobic micro-organisms and hence promotes the diffusion 
of air, yet the pulverised soil quickly loses its mellowness owing to the 
action of external agents (heavy rain alone is sufficient for this purpose). 
The utmost that deep breaking up the soil can do is to retard the in¬ 
evitable caking. 

Breaking up and pulverising the soil till it assumes a very fine text¬ 
ure increases its water-holding capacity and may decrease the circulation 
of the air owing to the rapid caking of the soil, since the water by removr- 
ing the carbonate of lime disintegi ates the soil particles and dissolves 
the colloids (clay and gelatinous compounds), winch fill up the spaces 
between the clods 

In poorly-aerated soils, the injurious process of acidification may 
be set up as a result of anaerobic conditions that cause a reduction of the 
organic detritus. 

The formation of large clods is not prevented by ploughing without 
turning the furrow, but it can be hindered by the surface ploughings that 
precede the operations of the gang-plough 

It is also doubtful how lar ploughing \nthout turning the furrow 
is really economical, lor superficial jdoughing and pulverising combined 
with thorough, deep plouglnng can well replace the re]>eated breaking 
up of the soil as a means of combatting crust formation 

Further, the mouldboard has a tendency to reduce the traction force 
that would otherwise be requiied of the ploughshare and coulter, because 
it opens the furrow and raises the slice 

Finally, a somewhat uneven surface at seeding-tiine allows of the 
seed being drilled, wlule the clods protect the seedlings and support them 
to a certain extent. Hence in the opinion of the author, ploughing with¬ 
out turning the furrow cannot m any way be lecommended from the 
agricultural standpoint. F D. 


420. Efficiency of Subsoiling. 

Journal of the Surveyors* ImUtiition, Vol III, No 9, p 479, London, 1924. 

The results are now available of a five years trial of subsoiling carried 
out by the Ministry of Agriculture (London) in co-operation with the 
East Anglian Institute of Agriculture. The soils chosen were lyondon 
day, boulder clay, brickearth, sand and gravel. Fields were divided into 
strips, some of which were ploughed and subsoiled to depths of 5, 7 and 
9 inches, and the remainder ploughed only. The subsequent treatment 
of the plots was identical. 

The results have shown that in every case a greater yield has been 
obtained from the subsoiled plots than from plots which were ploughed 
only. The maximum increase was 67 % in the case of potatoes, and 
50 % increases were frequently obtained. The value of the extra yield, 
on every occasion, more than paid for the increased cost. 
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The trials are to be continued for a further 4 years, and new plots 
are to be laid down in the Oxford area. W. S. G. 

421. The Russian Tractor Industry. 

JKMTZEFF, Weadimir. Die neuesteu russischen Traktor-Konstruktionen. 
Die Landmaschtne, No. 15, pp. 203-205, figs. 4. Berlin, 1924. 

According to the estimate made by a Russian Official Technical Com¬ 
mission, Russia would need during the next to years, 2 400 000 H. P. 
(corresponding to 120 000 tractors of the average 20 H. P.), in order to 
replace animal traction by mechanical traction in only 40 % of the total 
agricultural work. 

The purchasing power of the rural population is very limited and the 
price realised by the sale of the crops of these 10 years would only buy 
50 000 tractors at most. 

The tyi)es of machine best suited to the conditions obtaining in Rus¬ 
sia are 15-30 H. P. wheeled tractors and 20-50 H. P. caterpillar tractors. 
In both cases, the fuel used must be petroleum, naphtha, 01 other heavy 
oil. The most widely used machines are at present the American tractors 
“Titan ” and “ Holt “ and the Russian tractors, “ Gnom,’' “ Saporoschetz ” 
etc. 

A scheme has been draw up for entrusting the construction of 600 
wheel-tractors to the “Aks<ii “ firm (Rostowon the Don), 1200 caterpillar 
tractors (of 50 H. P.) to the engine-factory at Charkow, and 1600 wheeled 
tractors to the Petrograd factories. It has been estimated that the 
proportion required is wheeled-tractors and % caterpillars. The credit 
granted for the year 1924 amounts to 2 33(3 000 gold roubles. 

The characteristics of the Russian tyi^e of tractor correspond to the 
requirements of the country and are as follows : great simplicity of con¬ 
struction, solidity, and power of running on heavy oils. The materials 
used must be very durable and found within Russian terrritory to enable 
repairs to be made cheaply on the spot. 

One of the first tractors made in Ru.ssia was the “ Gnom It de¬ 
velops i6-t8 H.P. and has 3 wheels, the front wheel being the guiding- 
wheel and the two back ones the driving-wheels. It has a two-phase en¬ 
gine with two vertical cylindeis and burns crude naphtha. It works like 
the Diesel but wthout compression. It is fired by high compression. In 
order to start the machine, compression is produced in one of the cylin¬ 
ders which is prevented from turning by means of a special valve. The 
revolution again becomes regular when the correct number of turns is 
obtained. 

This tractor is suited to farms of 50-100 hectares; it can plough lightly, 
or harrow % hectare of land per hour. In autumn-ploughing with 3 
plough bodies and a furrow 7 “ zoll ” deep, 3 hectares per 10 hours* 
da> can be ploughed. 

Next comes the “ Saporoschetz ** tractor made by the ** Trust for 
the construction of agricultural machines of South Ukrania **, which has 

[ 4*11 
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two fore guiding-wheels and one rear driving-wheel. It develops 12 
H, P. It has a one-cylinder, two-phase engine also burning raw naphtha. 
This tractor is entirely made of Russian material. Its construction costs 
1600 gold roubles (2 500 kg. material and 750 da3rs of work). When tested, 
2 hectares were ploughed to a depth of 7 ** zoll ** in 12 hours. It con¬ 
sumed 28 kg. of raw naphtha, or 4 kg. oil of naphtha, or 1.6 kg. petroleum 
and 151 litres of water per hectare. 

Another tractor of Russian construction is that made at the Kolomna 
works in Moscow, which has a two-cylinder, two-phase engine burning 
crude oil. This tractor runs on 4 wheels and develops 25 H.P. 

R. D. 


422 Suitable Types of Ploughs for India. 

COPIJ^, H. (Agricultural Bngmeer, Central Provinces, Nagpur) The 
Implement and Machinery Review, Vol 49, No 585, pp 1389-1390 Ivondon, 

1924- 

The author studies the question of ploughs in India under the follow¬ 
ing four heads: i) economic aspect; 2) ploughs already on the Indian 
market; 3) whether European firms can turn out siutable ])loughs for In¬ 
dia ; 4) type of plough suited to the agriculturist in India. Mention is made 
of the British-made ploughs that have given good results. 

The author is of opinion that the linuted use of ploughs is not so much 
due to the price of the implements, as to reasons of rural economy (parcel¬ 
ling out of holdings, lack of cattle). On the other hand, he thinks that the 
light ploughs chiefly used in India might be made in the country more 
cheaply than in Europe; they are now to be bought on the market at the 
price of 20 rupies. The disk plough is the best kind for India, but it must 
be simplified and adapted. In the central Provinces, a disk plough is 
now being turned out for 92 rupees and the price could be lowered if the 
machinery used in its construction were more up-to-date. R I) 


423. Automatic Plough. 

Charrue a mauoeuvre automatiquc. La Vie agncole et rurale, Year 13, 
No 8, pp. 122-123 Paris, 1924 

This implement is a plough with reverse, or shuttle action for work¬ 
ing on the flat; it can be used as a one-share, or multiple-share plough 
according to the nature of the work. The back wheel revolves on a pi¬ 
vot, while the two front wheels are on an axle that unites them at the 
end of the slanting arms which support the upper part of the implement 
(see figure 63). 

By means of a handle disengaging a bolt, the two large wheels are 
propelled forward to a limited extent by a screw regulating the depth 
of the ploughing. At the same time, the back wheel is raised b> the 
action of a series of levers, while a notch prevents it turning on the pivot. 
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In order to remove the plough from the soil, another movement 
of the handle clamps together the wheels, axle and the slanting arms, 
so that they become a lever which raises the whole implement, while 
the back wheel descends into its position revolving all the time. By 
means of the pull exerted by the large wheels, and through the action 
of a gearing arrangement and claws, the bolt that holds in position the 
bodies of the plough shoots out of its shealth and the claws make these 
bodies revolve and bolt themselves on the opposite side. 



Fig 63 — Uajac PhouErh with automatic adjustment 

Owing to the case with which the back wheel moves, the jilough 
can turn in as short a space as the engine requires, and the driver con¬ 
trols all the operations of the plough. 

The plough is made by the Bajac firm (France). R. D. 


424 Net Cost of the Mechanical Cultivation of the Vine, 

BuCHARi), P Prix de revient de la culture mecanique de la vign^^. La Vie 
agvHole t ruyale, Year 12, No 22, pp 374-^75 Pans, 1923 

The “ Office Agricole regional de rPNt ” has had a nunibei ot compara¬ 
tive trials carried out near Epemay (France) in a vineyard where the 
vines were planted 1.20 m. apart, i 40 m being left between the rows 
The apparatus was a 7HP hoeing-machine of the 0 L I tviie. The rows 
were iqo m. long and as the machine could only hoe a width of 0.85 m. 
it has to work twice down each row The net cost of using this hoe 
was 560 francs per hectare. With a hor.se-hoe and hand-work the net 
cost was respectively 233 francs and 510 francs per hectare. 

These figures show that hoeing with a tractor is expensive ; no doubt, 
the extra cost is to a large extent due to the imperfections of the pre¬ 
sent machines. 

R. D. 
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425 New Cotton Picking Machine (i). 

Banting announces new machine Farm Implement New’^, The Tractor 
and Truck Revie.v, Vol. 45, No 10, pp. 30-31, figs 3 Chicago, 1924 

This machine (Banting Manufacturing Co, Toledo O., United States) 
works by suction. Each worker carries the head of an aspirator and places 
it against the bolls that are suitable for picking; the cotton is then conveyed 
to the cleaning chamber by the suction exerted by the vacuum pii)es. Teeth 
placed along the pipes prevent foreign bodies from being sucked in and 
thus obstructing the passage. 

The machine and all the mechanism are mounted on a self-propelling 
chassis handled by one man. i gallon of petrol is consumed per hour. The 
machine picks overSrow^s at a time, and during the tests, produced 2300 kg. 
of fiibre in 10 hours of work, one mechanic and 8 collectors being em¬ 
ployed. R. D. 

426. Mechanical Flax-Gathering-Trials. 

PASSEnEGUr:, G. (Chef de tnvaux de Li Station d'essai de Machines). 
Esscxis d'arrachtige mecanique du Hn Journal d'Aancultuie Pratique Year 
89, No 32, pp 113-114. fig I Paris, 1023 

A competition for mechanical flax-gatheiers has been held at Wam- 
brechies neai Lille (France) in which the following thiee machines took 
part. 

1) The Pusch-Tombyll gatherer (made by the U. A. S I'lax Har¬ 
vesting Co.) fitted up on the spot (i) 

2) Gatherer made by M Soeisens of Iseglieii (Belgium). 

3) Gatherer made by M Z^montt of Doullens (France) (i) 

M. SoENENs’s machine was the only one passed by the judge and 
it was awarded a prize. 

This flax-gatherer is composed of tw^o working pieces, one serving 
to pull up the flax and the other (situated at the rear of the machine) 
lifting the lodged crop in such a manner that it comes conveniently 
within the reach of the teeth of the machine. The first part consists of 
a large disk about i m. in diameter with a rim o.io m. high, covered with 
rubber to avoid injuring the fibres. This disk is inclined 450 to the ho¬ 
rizontal, and the highest portion, which is in front, rotates on its own 
axis. Upon the disk, and covering about one third of its circumference, 
rests one of the straps of a rubber-belt passing over two pulleys and also 
over a roller that keeps apart the other strap. In turning, the disk cat¬ 
ches hold of the flax stalks that lie between the rubber rim and the belt. 
As the disk is inclined at an angle of 450, the stalks are pulled up and 
carried backwards, being dropped as soon as the belt leaves the disk. 

In the rear of the machine, there is an arrangement for binding 
the stalks into bundles. 


(i) See R. 1917, N. 179 {Ed ) 

(i) See Journal d'AgrtcuUurc Pratique Year 86, Nos. 31, 34 and 35. {Ed,) 
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The second set of working parts, which are intended for raising the 
more or less lodged crop, consists of horizontal teeth carried by two 
parallel chains; these teeth are arranged parallel to the forward move¬ 
ment The shaft of the rear cog-wheels over which the chains run is 
higher than the front shaft, so that the lower strap in moving backwards, 
rises as it passes towards the rear. 

Each tooth has a movement which is the result of two elementary 
movements, viz., a backward and rising movement (which depends on 
the lower portion of the chains that carry it) and a movement perpen¬ 
dicular to the preceding which causes the tooth to penetrate into the 
crop. The last movement is obtained by each tooth slipping along its 
axis within the two links that support it 

In short, each tooth penetrates progressively into the flax and raises 
it; in this way, the lodged stems are thoroughly combed. 

The machine can gather flax daily over an area of 2-3 hectares. It 
works over a width of 0.50 m. and is drawn by 2 horses. Although only 
an experimental model, this flax-gatherer worked well during the test; 
it did not clog, and left small flax and the weeds on the field. 

R. D. 


427 Gas-Generators Running on Charcoal (i) 

PASSKiyKOUK, G Gazogenes a char 1 x)n dc hois Journal dW^viculiure Pra- 
Year <S8, No t, pp ro-12, fig i Pans, 1921 

A description and report of the working of four types of gas-generators 
entered for the competition organised by the Comite Central de Culture 
Mecanique, which was held from September 20-22, 1923, at Essones 
(Seine-et-Oise, France). 

R. D. 


428 Straw As a Fuel for Threshers. 

CiiARBONNiER, Stroll als Brennstoff fur Dresch Lokoniobik^ii iJn Land- 
Year 4, No i, pp 3-4 Bcrhii, iq2\ 

On account of the conditions of the fuel and the straw markets, stiaw 
is beginning to be used in Germany for driving the engines of threshing 
machines. In this article, the various prices of straw arc given and com¬ 
pared. 

R. D. 


(i) See R, 1923, No. 733. (Erf.) 
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Plant Products. 

429. Acidity of Wine Must. 

DE ASTis, G (Director of the R. Cantina sperimentale di Barletta). Gli 
acidi del mosto e del vino, pp. 45B-810. Catania, 1924 

The opening chapters deal with the acidity of wine must from the 
scientific and industrial standpoint; one chapter is reserved solely for the 
physico-chemical reactions. The second half deals with the individual 
acids and the various methods of combination: gaseous, volatile, fixed, 
organic, mineral. 

The Oenological society in Italy has awarded a gold medal to the 
author in recognition of his services, in the practical application of 
science to wine making. F D. 

430. Sorghum Alcohol. 

TrabuT, L Production de Talcool iiiduslncl dans le Nord de TAfrique. 
Bulletin 4 gncole de VAlgcrie-Titnusie-Mann, Ytar -jo, No i, pp 1-2 Algieis, 

19-24. 

In North Africa, 300 quintals of sugar per hectare can easily be obtain¬ 
ed from sugar sorghums, and under very favourable conditions, the yield 
may reach 800 quintals. On the other band, sorghum alcohol has a 
slight flavour of rum and can be consumed as sugar cane alcohol. Since 
there is no difficulty in crushing the sorghum canes and extracting, fer¬ 
menting and distilling them on the farm, this increase of the agricultural 
industries is highly advisable. Instead of extracting the juice from the 
canes, they can be cut up into small pieces and put with a certain 
amount of water into the fermentation vats. R. D. 

431. Brandy from Apple Pomace (i). 

TruEEEE, A. D’eau de vie de marcs de pommes Journal d*AgncuHuve 
Pratique, Year 88, No i, pp. 12-14 Paris, 1924 

The only part of France where apple pomace is distilled is the East. 
The author describes the method of preserving and treating this residue. 
Attention is drawn to the fact that it only pays to use first pressure pomace 
containing at least 5 to 6 % of sugar. M. Warcoelier says he has seen 3.25 
to 4 litres of pure alcohol obtained per 100 kg. of pomace in cider-factories, 
but this return can only be expected from pomace that has been well 
conserved. R. D. 

(1) See /?, 1924, No. 182 (Ed.) 
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432. Sugar Industry in Brasil. 

Da Fonseca Hermes J unior, Y. S. O assucar como factor importante 
de la riqueza publica no Brazil. Rio de Janeiro. S. A. Ditho-Typographia 
Flnminense, 1922, 8 vo, pp. 1524. 

The author discusses the reasons for the unprogressive nature of the 
sugar industry in Brazil under existing favourable conditions and suggests 
that legislative and administrative control be exercised. 

The local consumption amounts to about 400 000 tons ; the quantity 
available for exj^ort varies considerably from year to year :— less than 
5000 tons in 1912 ; 138 000 tons in 1917 ; 125 000 tons in 1921. 

The mascavo and “ demerara sugars are exported to England 
and the United States ; the white sugar to Italy, Portugal and Paraguay. 

In addition to the numerous small factories used only for local supplies, 
some 145 large factories are established in Brazil with complete equipment 
and 75 semi-complete. The author states the quality and quantity of 
cane utilised in each factory during pre-war years and compares the output 
with the ])riiicipal factories in Cuba. The average price per kg. of white 
sugar in Brazil was 390 reis in 1914 and 1915 ; 950 rei^ in 1918 ; 910 rei$ 
in i()2(); 630 rets in 1921. From the cane crushing mills in the country 
districts, 35-36 % juice is obtained ; some of the larger firms fitted up 
with improved machinery have extracted up to 80-83 %. The quantity 
of sugar obtained relative to the weight of the crushed cane is usually 
low. According to the in(]^uiry made in 1919, out c)f 104 sugar factories, 
5 was supplied from 12 ; 5.1-6 from 15 ; 6.1-7.9 % from 21 ; 7.1- 
8 % from 40 ; 8.1-9 % 12 ; 9.1-10 from 4. 

The author closes by referring to the advantages of a large scale fac¬ 
tory, the model equipment and the conditions favourable for the estab- 
lishent of .such a factoiy. F. D. 

433. Milling and Baking Experiments with American Wheat Varieties. 

SnouaCNmCRC'.KR, J H and AlXKN ClyARK, J Ihii/ec/ Staies Dept, of Agri¬ 
culture, Depurimeni Bulletin, No, 1x83, pp i-o>, tables, 73, figs 23 WasUingtoii, 
D C , 19^4 

Results obtained from milling and baking experiments conducted by 
the U. S. 13 epartment of Agriculture with a view to the dissemination and 
enforcement of the official grain standaids for wheat and the improvement 
of the wheat grown. Collaboration has been effected between iiLint breeder 
and market specialist, with the object of careful distribution of superior 
vaiieties of wheat. Experiments have been made to determine the compara¬ 
tive value of varieties cla.ssified according to the official grain standard and 
as regards factors of importance in the milling industry Enxdronmental 
factors are mentioned but special stress is laid on the qualities of certain 
varieties. Data refer to the hard, red, spring wheats, durum, hard and 
soft red winter wheats and the white wb'ats. 

M. U. Y. 

[m-43S] 
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434. Bread made from Wheat and Manioc (1) 

Pao Mixto. Revista ugncola, industrial e commercial Mtneira, Vol. I, 
Part 6, pp. 465-506. Bello Horizonte, 1023. 

On the initiative of Senor Jubcelino Bakbosa, Vice-President of 
the “ Sociedade Mineira de Agricultura bread-making trials with wheat- 
flour mixed with manioc-flour were carried out at the “ Padaria Brasil'' 
of Bello Horizonte (Minas Geraes). Similar tests weie also made at 
Sao Paulo and Rio Janeiro; in all cases, the results were perfectly 
satisfactory. 

The manioc must first be peeled and cut into very thin rotmds; when 
the latter are quite dry, viz., have become brittle, they are ground, after 
which the flour is silted in order to make it as fine as possible. The flour 
is of a pale yellow colour ; it is mixed with wheat flour in the proportion 
of 40 % and the mixture is made into bread in the usual manner. Beer 
yeast with high fermentation power should ho used in preference to yeast 
made from acid dough. 

Bread made from mixed wheat and manioc flours is quite different 
from bread made from pure wheateii flour, and in flavour and api>earance 
is similar to rye-bread. F. D 


435. Bacterial Decomposition of Olives during Pickling. 

CruKSS, W. V and (UmiiKK, K 11 Agruullnrol Expenmeiil Station, 
Berkelcv, CaUiorntu, Bulletin 36cS. pp 1-15 Berkeley Ca , 1023 

The investigations reported were made during the olive pickling 
seasons, 1921-22, and 1922-23. The authors describe the nature of de¬ 
composition (fermentation, floating and softening) and the causes. At¬ 
tention is drawn to the ad\nsability of brine storage, and the disadvant¬ 
age of using wash water above Oo® P' 

It appears also that pasteurisation at 212® V. or 190® F for 15 minutes 
or at 175-170^ F. for 60 minutes checks fermentation long enough to 
permit the washing of the lye from the olive tissues. The application 
of 0.75 to I % lye for 23 hours checks the decomposition in mild cases 
sufficiently to complete the pickling process. Dilute lye and exposure 
to air after pasteurisation improves the colour of olives bleached by bac¬ 
terial action. 

In factories where the wash water is cold (40-50® F.) it is recommend¬ 
ed that fermentation be arrested by the lye treatment. If the warmer 
water is available, 60® F. or above, pasteurisation will be necessary, cooled 
to room temperature ; treated throughly with dilute lye ; exposed 24 
hours to the air to darken, and then rapidly washed free from the lye. 

If bacterial decomposition has become throughly established in a 
factory, vats should be well sterilised with boiling water and the wash- 

(i) See B 1923, Nos. 1102 and 1369. (Ed.) T * 
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ing process hastened, using hot water (140^ F.) to assist bleaching of lye 
from the olives. Storage for two days in brine before canning should be 
sufficient. M. L. Y. 

436. Observations on Micro-organisms Associated with Tea Fermen¬ 
tations. 

TunsTaIvI,, a C (Mycologist. Indian Tea Association) Journal of the 
Indian Tea Association, Year 1923, Part 4. pp 120-1^1 Calcutta, 1924 

The author carried out a series of investigations in order to ascertain 
what effects were produced on the tea leaf by various organisms which 
are usually present during fermentation. Generally speaking, moulds and 
bacteria were found to be harmful, whereat yeasts produced a desirable 
aroma, and in some cases a difference in taste. 

The enzymes produced in the leaf during withering and those produced 
by yeasts were isolated, and experiments indicated that the aroma of fer¬ 
menting tea was due to the action of yeast and that the aroma was not 
developed unless the leaf has been withered 01 the mould enzyme added. 

Some of the bacteria isolated from fermenting rooms were found to 
give characteristic taints to tea 

Tests were made to study the effect of inoculation with ptire yeasts 
on tea-leaf from various factories. The time of fermentation of yeasted 
and uineasted tea was approximately the same. Ko loss in tannin w'as 
noted even after 24 hours when air was excluded from the leaf, hence it 
was concluded that yeast does not act directly on the tannin. 

The aroma piotluced by fermenting leaf varies from garden to garden 
and it is found possible by the use of yeast from a particulai factory to re¬ 
produce the aroma characteristic of the fermenting leaf of that factory 
in another factor\\ on a different class of leaf, in another district. Not 
only has it been found possible to change the aroma of a tea, but also to 
change the flavour, and these alterations were found to be 23ermanent. 

Observations on the micro-organisms present on the leaf at different 
times of the year show that the quantity of yeast on the fresh leaf is at its 
maximum when the best quality teas are being made. 

Yeast influences flavour and aroma; but cannot put pungency and 
strength into leaf wliich does not possess it already nor can it alter the 
appearance of a tea ; it does not add an3’^thing to the leaf but only acts on 
the substances present. W. S. G. 

437. Modern Methods of Food Conservation. 

vSerger, H (Versuchsstation fiir di Konserven Industrie Bramiscliwcig). 
Moderne Konscrverungstechnik. Die Umschau, Year 27, Part 49, pp 769-77^' 
PYankfurt, a. M,, 1923* 

Scalding vegetables that are to be tinned causes a loss of nutritive 
substances and of bases which lessens the food and hygienic value of 
the canned produce. Herr A. Huch has devised and patented the fol- 
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lowing method with the object of retaining the nutritive properties of 
tinned vegetables. The vegetables are put raw into the tin, water is 
then poured in till it reaches the height of one or two centimetres and 
the tin is placed in an open caldron, or autoclave, in order to sterilise 
the contents. In this way, the solvent action of the water is very weak, 
or may be practically reduced to nil, if an absorbent substance is placed 
at the bottom of the tin, or if the latter is provided with a perforated 
false bottom, 

^ Eliminating the air from the tins containing animal, or vegetable, 
substances to be conserved, prevents the development of aerobic micro¬ 
organisms which are the chief factors inducing alterations in tinned pro¬ 
ducts. There are many arrangements for getting rid of the air which 
can be used at home, or when the tinning is carried out on a small scale ; 
for instance, the cover of the tin is perforated with a small hole allow¬ 
ing the escape of the air and the steam that arises as a result of heat¬ 
ing ; or the tin is soldered in a vacuum, or sterilised but so far, no meth¬ 
od of expelling the air, or steam, was known that was applicable to 
tinning on a large industrial scale. 

This was the object of the invCwStigations made by Herr Hitch in 
collaboration with the author. The expulsion of the air has also the ad¬ 
vantage of allowing temperatures below lOo® C. to be employed in steril¬ 
isation which insures a technical and h3^gienic improvement (less al¬ 
teration of the vitamines) in the canned produce. F. D. 

438. Studies made in Denmark upon the Average Composition of Cow’s 

Milk, its Fat and Nitrogen* Content. 

I. — Anderson, A, C. and Eai^gmack, P. V F. 1 \ Tlndersogelser 
over den Danske Koemoelks gennemanithge Samiuensaelning ii3te Beret- 
ning fra Fors 0 galaborafoyiet, udgivet af den Kgl. Veterinaer-og LandbohOgskolos 
Eaboratorium for Landokonomiskefrosog, pp. j-37, 4 graphs, tables 12. Co¬ 
penhagen, 1923. 

II. — Andersen A. C Om Bestemmelse af Fedt i Maelk. Ibidem, pp. 31- 
45, tables 2. Copenhagen, 19-23. 

III. — Andersen, A. C. and Jensen, B. N. Om Kvoelstofbestemmelser, 
Ibidem, pp. 38-102, fig. i, tables 7. Copenhagen, 1923. 

I. — Studies .on the average composition of the miek of 
Danish cows. — The studies under consideration form part of a series 
of researches for which the Danish delegates made themselves responsible 
after a Conference held at Stockholm in 1918. The work was begun in the 
summer of 1919, and lasted for three years. The investigations extended 
to 34 dairies scattered throughout the country; these establishments un¬ 
dertook to forward once a month, for a period of three years, samples 
of fresh milk taken according to established rules so that they might 
regarded as representative of the average milk sent to the dairy on the 
day the sample was taken. The two bottles sent to each dairy contain 
ed an amount of potassium bichromate sufficient to insure the samples 
of milk containing 0,1 % of this salt when the bottles were full. At 
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first, the percentage of fat, protein, lactose, ash and water present in 
each sample was estimated, but as this work was more than the resources 
of the laboratory could cope with, the researches had to be confined to 
determining the amount of fat, protein and water present. The propor¬ 
tion of fat was found by the R0SE-Goti%ieb method, while the protein 
was estimated by determining the total nitrogen by the Kjeldahd 
method and multiplying the result obtained by 6.37. The lactose was 
estimated by the reductase test, by means of Kjeldahl's tables after the 
protein, fat, and calcium salts had been previously extracted with cop¬ 
per sulphate, sodium hydrate and sodium fluoride as recommended by 
Schp:ibe. The ash content was ascertained by the calcination of 10 cc. 
of milk, the water percentage was found by desiccating the milk on pu¬ 
mice-stone in a water-bath. 

The chief results of this work may be summarised as follows : the 
average fat content of the milk from Danish dairies is about 3.5 % . The 
average protein content for the three years may also be given, but the 
figure can only be approximate, since the proportion of protein has been 
increasing during the last five years. As we do not know whether this 
increase has stopped, we cannot take the figures obtained during the 
last year of the research as being normal. About the middle of No¬ 
vember, however, the average protein content seemed to vary fairly 
constantly around 3.3 % ; it appears always to be lowest in the months 
of spring and summer during which growth is regularly most marked. 
The average content of dry matter freed from fat and protein remains 
about 5.7 % (the approximate percentage of lactose and ash being 4.8 
and 0.8 respectively). 

Since the amount of fat and of fat-free and protein-free dry matter 
remained practically unchanged during the years of the exi>eriment, 
while the protein content increased, continually, it follows that the total 
dry matter percentage of the milk was rising. At the present time, the 
average amount of dry matter may be estimated at about 12.5 (ra¬ 
ther below than above this figure). 

II. ~ Estimation of the fat content of milk. — It was formerly 
stated (in the 6ist Report of the Laboratory), that neither formalin, not 
bichromate of potassium could prevent a considerable fall in the fat con¬ 
tent (as compared with the initial fat percentage of certain milk samples 
that were tested by the Sal method, after having been allowed to stand 
for some time, although no such change was detected if the ordinary 
Gerber method (sulphuric acid fat-test) was employed. This phenom¬ 
enon is to be explained as follows : during the time the milk is standing, 
some of the fat decomposes, with the formation of fatty acid and glyce¬ 
rine, in spite of the presence of fonnalin and potassium bichromate. In 
the case of the Gerber sulphuric acid method, this alteration is of less 
importance, as the acids remain unchanged, whereas in the Sal method, 
the sulphuric acid is replaced b^^ a solution of alkaline salts, so that the 
fatty acids are transformed into soap and remain in the aqueous solu¬ 
tion thus making the fat percentage registered too low. From his ex¬ 
periments on the different methods of fat-content determination (Rose- 
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Gottlieb, Schmid-Bobdsynaki-Ratzlaff, here called the S. B. R. 
method), the pepsin-hydrochloric acid method and Grosspeld's me¬ 
thod), the author reached the following conclusion. As regards accu¬ 
racy, none of the other methods can compare with the S. B. R. which 
should be adopted whenever the age, or character, of the milk give any 
reason to suppose that the easier Rose-Gottlieb method would be un¬ 
likely to succeed. The S. B. R. method has, however, the great disad¬ 
vantage of producing coloured, dark spots when the milk is boiled ; the 
colour passes into the ether benzine solution and imparts a dark hue 
to the fat. In order to avoid the difficulties inherent in the use of the 
best method, the author describes a process which he strongly recommends. 

Ill — Nitrogen determination.— The question of the accuracy 
of the Kjeldahl method has given rise to much discussion, especially 
since different laboratories may have different ways of appl5dng the said 
test. For this reason, it was considered advisable to take advantage of 
the opportunity offered by the above-mentioned analyses of milk to test 
the Kjeldahl method again The chief objects of this study were: 

1) To verify R. Kofoe's statement regarding the nitrogen lost 
during destruction. 

2) To collect a larger supply of material, in order to show the 
importance of this source of error under different experimental conditions 
which are defined with more detail 

3) To vary systematically the conditions (time of boiling, tem¬ 
perature, catalysers), under which the destruction takes place, in order 
to discover which of these conditions induces the complete formation 
of ammonia in certain substances, or mixtures of substances. 

4) To determine on the basis of the results obtained in 2 and 3 
(which resembled experiments earned out by S. P L Sorensen and 
A. C. Andersen on certain-substances which were separated with diffi¬ 
culty), the conditions under which the destruction must take place, in 
order to insure the complete formation of ammonia accompanied by 
the minimum loss of mtrogen. 

The chief fesult of this study on the sources of error in nitrogen de¬ 
termination may be expressed as follows 

If the destruction of the organic matter is brought about by a mix¬ 
ture composed of 20 cc. concentrated suplhuric acid, 10 gm. potassium 
sulphate, i gm. copper sulphate and 0.75 gm. sulphate of mercury, and 
if the mixture is allowed to boil gently and in a uniform manner (about 
o.oi gm. of sulphite being added if necessar>, so that the temperature 
is kept high without the mixture being over-heated), while the loss of 
sulphuric acid is limited as far as possible, all the protein-nitrogen can 
be converted into ammonia without any nitrogen being lost from the li¬ 
beration of part of the ammonia produced. Boiling must be continued 
for 3-4 hours after a light-coloured (green) liquid is obtained. Some ni¬ 
trogenous compounds that are very hard to separate may need boiling 
for an even longer time. 

In the case of the anal>sis of chlorine compounds care must also be 
taken not to introduce the mercury salts before the hydrochloric acid 
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has been eliminated, otherwise the mercury will sublimate in the neck 
of the flask, or even in the air. The mercury must be deposited in the 
form of a sulphide before the distillation, but it is well to get rid of the 
excess alkaline sulphide, that has been added, by afterwards introducing 
some sulphate of copper. 

No nitrite must be present in the caustic soda used in the distillation 
of the ammonia. 

Should mercurial compounds be employed as catalysers, alembics 
of glass rather than copper should be used in the distillation. This pro¬ 
cess does not take longer if the washing apparatus recommended by 
Kjeddahl is replaced by that shown in this report and the same guar¬ 
antee is obtained, at all events provided no zinc is added to facilitate 
boiling, which is not necessary, since pumice serves equally well. 

If an experienced analyst follows these rules, he will probably find 
that only a few duplicate estimates occur per thousand. On comparing 
the results of several analyses made by different persons, much larger 
variations are to be expected. 

{CoYY. DenmaYk), 


439. Action of Rennet and of Heat on Milk. 

Wright, N. C. (Institute for Research in Animal Nutrition, School of 
Agriculture, Cambndge). The Biochemical Journal, Vol. XVIll, No i, pp. 245^ 
251, bibliography. Cambridge, 1924. 

i) Action of Yennet on milk. — After mentioning the different the¬ 
ories that have been held on this subject, the author describes the experi¬ 
ments he has made in trying to distinguish casein from caseinogen by means 
of the sfiecific rotatory power of the two substances and their curves. Equal 
amounts of casein and caseinogen are dissolved in a N/2 solution of so¬ 
dium hydrate ; the solutions are then left for a time at 37®C. and the opti¬ 
cal rotation examined at intervals. The i3rotein concentration is deter¬ 
mined by the amount of nitrogen present and the specific rotation is cal¬ 
culated after each reading. Many estimations were made with different 
solutions, and in all cases, the results were found to agree well. Hence* 
the two proteins may be considered as chemically identical. Two 
facts have, however, been brought forward against this view : i) the differ¬ 
ent solubility of the caseinogen before and after the action of the rennet; 
2) the difference in the combining power of the two proteins. The first 
objection may be met by supposing the rennet to bring about a change 
in the colloidal condition of the caseinogen, so that the precipitation of 
the latter is facilitated by the presence of bivalent metal ions. As regards 
the second objection, it seems doubtful whether this chemical method 
by itself is sufficiently accurate to form a basis of differentiation, and it would 
appear better to rely upon the more accurate physical method. Argu¬ 
ments have also been brought forward in favour of the splitting of the ca¬ 
seinogen molecule by the rennet before it has been completely digested 
by the ordinary proteolytic enzymes. Such a hypothesis might agree 
with the equally probable explanation that rennet coagulates the casein 
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of milk in such a manner as to allow this protein to remain longer within 
the sphere of action of the digestive juices. 

II. Action of heat on milk. — Various theories on this subject 
have been brought forward and the experiments made by the author were 
undertaken with a view to deciding the question Four samples of milk 
previously centrifuged to remove the cream were taken and treated as fol¬ 
lows: i) not heated; 2) pasteurised at bo'^C for half-an-hour; 3) boiled 
for % hour in a reflux condenser, 4) placed for % hour in auto¬ 
clave. After this, the different solutions were precipitated by acetic acid 
and the caseinogen separated and purified. The fine powder obtained is 
white in (1) and (2) slightly yellow in (3) and sandy yellow in (4), The 
respective solutions in Na OH are coloured in the first 2 cases, light-yellow, 
in (3), while in (4) it is reddish-brown and gelatinous at high concentration; 
this coloration cannot be removed by water, or any other ordinary solvent, 
or by dialysis. 

Equal quantities were dissolved in an V/2 solution of sodium hydrate 
and the respective curves were studied The results showed that within the 
limits given, heat produces no changes in the caseinogen molecule. The 
tendency to gelatination and the greater digestibility of the product when 
subjected to the action of the autoclave are due to the heat having modified 
the colloidal condition of the caseinogen. Boiled milk forms a lighter, 
finer coagulum in the stomach than raw milk The author proved experi¬ 
mentally that the coloration of the product put into the autoclave is 
not due to the action of the heat on the caseinogen , the latter on preci¬ 
pitation appears coloured on account of the adsorption of the pigment, 
and not owing to any alteration in the molecule of caseinogen itself. This 
coloration is due to the caramelisation of the lactose and the reaction seems 
to be catalysed by the presence of the colloidal substratum of caseino- 
genate of calcium. P. I). 

440 The Gerber Method Applied to Concentrated Milk. 

StrEMUvR, J Dosage de la matiere giiisse dans les laits concentres par 
la methode Gerber Le Lent, Year Vol IV, No ^2, pp 107-108 Lyons, 

ii)Z4 

Estimating the fat content of concentrated milk by means of the Gkr- 
RER method is a delicate operation as it is difficult to read the results cor¬ 
rectly owing to the blackening of the fat column due to the action of 
the sulphuric acid on the sugar. In order to be able to get an accurate 
reading, it is necessary to mix throughly 4 parts of tepid water with i jiart 
condensed milk. For this purpose, an ordinary butyrometer and 1.820 acid 
is used, care being taken to centrifuge the mixture till a constant volume 
is obtained. The result of the reading is multiplied by 5. The best results 
are produced by an acid vaiydng in density from 1.765-1.770 ; If only 
50 % of water is mixed with 50 % of milk, the column of fat is not car¬ 
bonised and is of a very light colour. The figures obtained should only 
be multiplied by 2 which diminishes the sources of error. The fat column 
is longer and therefore easier to read. In the case of unsweetened con- 
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centrated milk, the milk and the water may be mixed in any proportion, 
the essential point under such conditions is to centrifuge the mixture 
at the rate of 1200 revolutions per minute in order that the resulting vol¬ 
ume may be constant, since unsweetened milk is not homogenous, which 
renders the separation of the fat more difficult. D. 


PLANT DISEASEvS (1). 


Plant parasites. 

441. Diseases of Glasshouse Plants. 

Bkwlky, W. F (D Sc ) (Director of the Kxperiiiicntal and Research Sta¬ 
tion, Chesliiint). Benn Bros Ltd London, 192^ 

The main object of this book is to bring before growers of glasshouse 
plants the fundamental principles of disease control. 

The opening chapter deals with the hygienic conditions of glasshouses 
in relation to health and disease, followed by a discussion on diseased con¬ 
ditions due to enviromental factors:— light, heat, humidity, soil, etc. Five 
chapters are reserved for a descrii)tion of the chief diseases of glasshouse 
plants common to England. Structural details of the casual organisms 
have been purposely omitted as these do not concern the practiced grower. 
The diseases described refer chiefly to the tomato, cucumber and melon, 
the carnation, rose, sweet pea, chrysanthemum, tulip, hyacinth, dafiodil, 
etc. 

The closing chapters deal with general reflections and considerations 
on disease treatment, followed by an ai)pendix giving a list of the tomato 
diseases commonly found in England and those which occur occasionally, 
and also a selected bibliogra})h>. G. T. 

442. Effect of Temperature on the Growth of Helminthosporium 

Oryxae^ on Rice (2). 

Nishikado, Y. Annals of the Phyiopatholo^ical SoL^ety of Japan, Vol i, 
No. 5, pp. 30-30. Tokyo, 1923. 

According to the results obtained at the Ohara Institute for Agricultural 
Research, at Kurashiki, Okayania (Japan), the optimum temperature for 
the germination of the conidia is from 25®-3o<^ C, at which temperature 70 % 
or more is obtainable. 

(1) See also pp. 268, 269, 279, 304, 306, 31b, and Nos. 336, 337, 341, 345 . 34<>, 34®, 
349 , 351. 374 , 379 , 455 , 456, 457, 458, 459, 467 47 ^^, 484, 511, 529 , 556 , 559 , 560, 581, 
and 582 of this Review. (Ed.) 

(2) See R. 1923, Nos 310 and 806. {Ed ) 
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The minimum temperature for conidia germination is tPC, The germ- 
tubes are spherical or elliptical, and decidedly nodulose but never linear 
as is generally the case. 

The maximum temperature for conidia germination is 4I®C. and the 
germ-tubes are also spherical or elliptical but smaller than those produced 
at 2ooC. The temperature most favourable to mycelium growth is 27-30®- 
The maximum temperature for comdia formation is 35®-38®C. and the 
minimum 4®C. 

Conidia produced at an optimum temperature are blunt club-shaped, 
and curve to one side; those formed at 5®C are cylindrical and straight and 
have fewer septa ; those at 30®C are shorter and broader than those formed 
at 20®C. 

Conidia formed at lower temperatures are darker in colour and lighter 
with rise in temperature. The thermal death point (in 10 minutes exposures) 
for the conidia is 50-5i®C and for germinated conidia in hyphae, 48-50®C. 

G. T. 

443. Bacillus Croc/, n. sp. Cause of Bacterial Rot Disease of Saffrons, 

in Japan. 

MlZUSAWA, Y. Annals of the Phvlopathological Society of Japan Vol I 
No. 5, pp 1-12 Tokyo, 1923 

This bacterial disease of saffion {Crocus sativits L) was observed for 
the first time in Japan in 1990 at Fuchu, Tokyo-Fu and Kozu, Kanagawa 
Ken, but did not attract much attention until 1917 In December 1918, the 
author noticed the disease at the Kanagawa Ken Agricultural Exj^eriment 
Station. In January of the following year, the same disease was found to 
be prevalent at Okazaki. 

When a tuber is infected, the leaves first lose their vigour, then wither 
and gradually turn yellow from the tip downward, this being noticeable 
in December. In January and Februar>^ all the leaves become yellow and 
wrinkle. When the portion below ground was examined, the roots and tu¬ 
bers were found to be dark brown. In moist conditions, the tuber rots 
quickly, becomes juicy and yellowish-brown, but under dry conditions the 
rotted parts gradually dry up, as the texture is porous. This is the most 
common symptom of disease and where cultivated continuously in infected 
fields. 

Occasionally, but less frequently, the infection occurs at a point of the 
sheath, followed by yellowing of the entire leaf. The infected leaves can 
easily be pulled off and the broken ends are brown and juicy. Such cases 
are confined to plantations of infected tubers in a healthy field. 

Successful isolations were made of the casual organism and the patho¬ 
genetic nature proved ; confirmed by subsequent tests. The autlior has 
described his new species as BactUus croci. The organism is found on the 
rotted portion of the saffron plant and in the infected soil. The disease 
is mainly disseminated by transplanting diseases tubers. 

Although no successful means of control has yet been found, a selec¬ 
tion of healthy tubers and disinfection of seed tubers in lime water for half 
an hour is recommended. G. T. 


[443] 



PLANT DISEASES 


463 


444. Bacterial Blight of Hibiscus {Bacterium Hibisci) in Korea. 

Nakada, N. and Takimoto, K. Annals of the Phytopatologtcal Society of 
Japan, Vol. r, No. 5, pp. 13-19. 1. Tokyo, 1923. 

Since 1913, an undetermined bacterial leaf-spot of Htbiscus has been 
under observation in Korea. 

The disease attacks the cotyledons, especially of young leaves, after 
2-3 leaves are formed, but is less virulent when the plants have fully devel¬ 
oped. The first signs of disease are minute circular black patches which 
gradually increase in size and form circular or irregular outlines. Finally 
the margins become angular and limited by veins. The outer margin 
of the patches becomes whitish yellow or has a soaked appearance and 
when leaves are severely attacked the whole plant becomes blackened and 
dries up. 

The casual organism has been termed Bacterium Hibisci n. sp. and has 
been successfully isolated and inoculated. Apparently the organism hiber¬ 
nates in the seed. >Seeds were disinfected for 10 minutes with mercuric chlo¬ 
ride (i: 1000 water) or with hot water (55®C) and then sown The plants 
were healthy but the control from untreated seeds showed 50 % diseased 
leaves. 

An application of 5-5-50 Bordeaux, has proved verv effective. 

a. T. 


Animal parasites, 

445 International Organisation for the Control of Locusts. 

(Organisation Internationale de la Lutte tonlre les sauterelles) Re¬ 
port of the Inspecteur de la defense des cultures a Alger, commmiicated by 
the Oovemor-General of Algeria to the President of the Inteniatioiial In¬ 
stitute of Agriculture 

According to the Convention signed at Rome on the 31st October 
1920, after the International Conference for the Organisation of Locust 
control, the Service de la defense des cultures ” has been charged to 
centralise all the information concermng the migrations of these Acndiidae. 

Towards the end of 1923, the Govern men t of French West Africa 
supplied the Bureau of Agricultural Intelligence at the International In¬ 
stitute of Agnculture with an interesting account dealing with the quest¬ 
ion. This has facilitated the stud} of locusts from the biological stand¬ 
point and has kept informed regularly the adhering States in North Africa 
and also the International Institute of Agnculture at Rome. In addi¬ 
tion, the Anti-Locust Stations situated in the militar}^ territory on the 
oasis have furnished, in May 1923, valuable information concerning an 
invasion of “ criquets pelerins " observed in the Ajjers section, especially 
at Tiramalt40 km east of the Polignac fort. This invasion, more 
serious than any recorded in the same region during the last ten years, 
caused misgivings as to the possible .spread into Algiers in the spring of 
1924. Subsequent information furnished regularly by the above men¬ 
tioned Stations has, however, dispelled this fear as regards Algeria, and 
influenced by the strong flights from the west it is considered probable 
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that the flight has been directed towards Tripolitania. This frontier 
is only some 60 km from Tiramalt. As the Convention for locust control was 
only accepted by the Italian Government on the 15 October 1923, the 
‘'Service de la defense des cultures d’Algerie " has so far been tmable to 
obtain further information as to the succeeding tracks followed It is 
unfortunate that the definite adhesion of Italy and more recently of Egypt 
to the convention of October 31, 1920 has not permitted the following 
up of the returns. 

446 Injuries Caused by Locusts in Hungary During the Years 1913- 

1923 (i) 

Report drawn by M. J Jabwnowski, Director General of the Hunga¬ 
rian Institutes of Agricultural Research, and transmitted by the Royal 
Hungarian Ministry of Agriculture to the International Institute of Agri¬ 
culture 

Historical notes. Extension of infested territories and manner m which 
the locusts appeared. Biological data — During the period 1913-1921,00 
noticeable injury was done by locusts in Hungary The Moroccan cricket 
{Dociostaurus maroccanus Thumb.), however, made its appearance in IQ14 
shortly before the outbreak of the War, in Edszsag, viz, in the zone oj 
Jdsug, in the Commune of Jdszkiseer (Cormtat of Jdsz-Nagykun-Szolnck), 
and in the following years it was also seen in the neighbouring Communes. 
The only means of control adopted was the attempt made by every one, 
each year, to prevent the insects doing any direct damage , this state of 
affairs lasted during the War and throughout the period of successive 
internal disturbances. All this time, no other species of locust made 
its appearance in sufficient numbers to make it necessary again to have 
recourse to any of the old measures, or to devise modifications in them 

But in 1922, not only did D maroccanus suddenly appear over large 
areas in the Alfold (Hungarian plain), but the Italian cricket [Calliptamus 
italicus [Caloptemus italicus Burm]), which does great havoc, also arrived 
and was still migrating in the month of August. 

The pests were reported from the centre of Htmgary, that is to say 
from the Comitats of Jdsz-Nagykun-Szolnok, Bihar, Hajdu, Bekes and 
Csongrdd. The fields of lucerne were, as a rule, attacked but though 
they were not much injured great fears were entertained for the next year. 
In 1922, it was impossible to control the locusts, for their presence was 


(i) In the editing of this Report, the order of the subjects is that of the questionnaire 
sent in 1912, by the International Institute of Agriculture to the different countries of the 
world in order to collect information to serve as a basis for the Monograph published by 
the said Institute in 1916 under the title of - Locust Control in Different countries (La 
lutte contre les sauterelles dans les divers pays) The present Report, which refers to the 
years 1913-1923, gives the rest of the data furnished by the author, through the Hungarian 
Government, in 1912 and already made use of by the Institute m the above-mentioned 
Monograph {Authors* Note) 
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not reported until all the insects had assumed their winged form. Official 
note was, however, taken in July of the places selected for egg- laying 
(and which had only been traversed by the winged locusts) with the object 
of knowing where the pests might be expected and controlled in the 
following year. In 1923, however, the locusts appeared in such vast 
numbers as to exceed all expectations and all previous experience in Hun¬ 
gary during the last six or seven decades. In the second half of May, 
the daily press was the first to announce that in the Comitat of Vas (in 
the south-west extremity of Hungary) a locust properly so-called, viz, 
belonging to the famil> of the true Locuskdae [Acndiidae) according to 
W. F. Kirby, had unexpectedly made its ax)X)earance and had invaded 
vast areas and done great injury. An official enquiry was immediately 
opened on the spot and it was discovered that the Comitat in question had 
not suffered from any locust invasion of the character described, but that 
the swarms observed were composed of very large individuals of Orphania 
denticaiuia Charp, a member of the family of the Pkasgonundae. It was 
not a question of isolated scattered insects, but of really large swarms. 
() denhcauda is not rare in Hungary, indeed it often makes its appearance 
in astonishing numbers on damp areas covered with luxuriant vegetation. 
This was the case in Szeklerland (*' terra Siculanim '’) and particularly 
in the Comitat of Csik, in Siebenburgen, Rrdely, Transylvania, where it 
is recorded that during the period 1849-1893, these destroyers of herba¬ 
ceous plants invaded the damp meadows of the wooded zone for many 
successive years and then suddenly disappeared. In 1889, this large¬ 
bodied insect which is wholly defenceless since it possesses no wings, also 
appeared in the Comitat of Sopron, near the cit> of that name. The in¬ 
sects seen in 1923 at the time their presence was reported, at the end of 
May, were already fully-developed, and as the meadows had been mown, 
they came out of the places where they completed their metamorphosis 
and where they had remained concealed among the luxuriant grass and 
scattered in all directions seeking shelter. In the south-west about 15-20 
kill, from the city of Szombathely, the meadows, ploughed fields and fal¬ 
low land, and even the roads, were full of these jumping or crawding insects 
and the people of the countryside were quite dismayed by the unusual 
phenomenon. No injur}^ to vegetation could, however, be noticed in the 
zone over-run by these supposed locusts. The females only sought a place 
to lay their eggs, and therefore left untouched the green fields ot rye, bar¬ 
ley, potatoes, clover, etc., some of the insects found their way along the 
torrent Sorok to about ten or twelve little villages, while the rest followed 
the course of the river Rdba northwards as far as the Commune of Ikervdr. 
After about a week, they had all disappeared, the greater number, having 
been killed with shovels or spades, while the rest scattered over the mead¬ 
ows which are the natural places of their development. 

As soon as the fears aroused by the appearance of 0 , deniicauda had 
subsided, complaints began to arise against the Moroccan cricket (D. wa- 
roccanus) in the district which is pennanently invaded by this species of 
locust (the Comitat of Jasz-Nagykun-Szolnok; Jdszkiser, Nagykbrii, 
Torokszentmiklds; the Comitat of Heves; Pely, Tarnasrentmiklos) 
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where recourse was at once had to the steel brush (i) the implement most 
commonly used in the country for the control of locusts. Later, at the time 
when the locusts are winged, the presence of this species was reported 
from the Communes of Devavdnya (Comitat of Jasz-Nagykun-Szolnok) ; 
Sarud Uglorinczfalva Kar^csond, Tiszendna, Eliskore, Porozsl6 (all in the 
Comitat of Bekes), Hajdundnds (Comitat of Hajdu). But owing to the 
vast number of Italian crickets that appeared, the destruction of the in¬ 
sects had perforce to be abandoned for 1923. 

Indeed, C. UaHctis appeared almost at the same time as D. marocca- 
nus, at first in places where from the experience of previous years it was 
not expected. Later, from the end of May scarcely a day passed without 
some Commune, or Communes, reporting the presence of bands of C. 
italicus. By the end of Jime, almost all the Hungarian district along the 
river Tisza was invaded from north to south. It is worthy of mention 
that in the communes where this locust was expected on the strength 
of the report made the previous year, the insect either never appeared, or 
arrived very late and in small numbers. At the end of July, nearly all 
of the country was invaded by the pest, only the part of Hungary lying 
to the right of the Danube remained practically immune, but even there, a 
certain amount of injury was done, although it could not be compared with 
the damage reported from the distiict watered by the Tisza. July proved 
an exceptionally hot dry month with the result that the whole Alfold was 
filled with winged individuals of C. tiahcus. The swarms were not migra¬ 
tory, but flew during the hot hours (from 10 a. m. to i or 2 p. m ) without 
any fixed direction, to-day to one point of the compass, tomorrow to an¬ 
other. This continued until the middle of August, while a few scattered 
individuals were observed even as late as the beginning of October at which 
date, D. marocoanus was only represented by a few insects, the main band 
having disappeared by the end of July, or the commencement of August. 

It is worthy of note that in the preceding years, C. ttalicus confined 
itself to the lucerne fields and poor permanent pasture-land, but in 1923, 
it changed it habits and visited the steep wide banks of the numerous over¬ 
flow channels, haunting the enormous, interminable dykes along the Tisza, 
the slopes of the drainage basins of the zones chiefly threatened by inunda¬ 
tion, and infesting the fields where it is im2)ossible to kill the insects by 
means of the steel brush. When the winged bands were attacked, they 
took refuge in the plain to return once more and swarm upon the crops as 
soon as they felt the impetus of hunger Further, Z>. maroccanus in 1923, 
as in previous years, remained perfectly healthy until the date of its 
natural disappearance and was not attacked by any of its natural enemies 
The stork, a bird, that generally visits the district in large flocks and des¬ 
troys the bands of locusts was hardly seen, while only a limited number 
of Ccfchnets vespertinus were observed here and there (for instance in the 
large meadows of Csudaballa, near Gyoma). Of the Arthropods, only the 

(i) For the descnption and method of using this implement, see: International Insti¬ 
tute of Agriculture. La luUe contre les sauUrellei dans les dtvers pays (I^ocust Control in Dif¬ 
ferent Countries), pp. 133-133 {Author's note), 
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beetle Epicauta verticalis made its appearance and here again the number 
of individuals was very restricted. No other enemies of this locust were 
reported. 

On the other hand, C. itahcus was attacked even as early as 1922, by 
the well-known Entomophthoracea Empusa Grylh in the very regions, as 
far as could be ascertained, where it had apx^eared in preceding years. Prob¬ 
ably this was the cause of the absence of these locusts throughout nearly 
the whole of 1923, in which year Empusa Grylh appeared for the first time 
exactly on July i, a date when more than half the individuals of C. ita¬ 
hcus are already provided with wings, although they cannot yet fly far. 
The stages infected by tlie fungus parasite were larvae, or nymphs, viz. 
always immature insects. The disease began to spread from the outset, 
and was observed in the northern part of the invaded district, that is 
to say on the northern region along both banks of the Tisza, where the 
locusts were present in the largest numbers. 

D. maroccanus as usual attacked for the most part cereals (chiefly 
wheat) and other grain-bearing plants but did little injury except at Ka- 
rdcsond (Coniitat of Heves), where it devoured nearly the whole crop of 
wheat growing on 1.15 hectares. 

C. itahcus, however, chiefly confined its attack as usual to crops with 
large tender leaves such as clover, lucerne, vetches, peas, pumpkins, ar¬ 
tichokes, beans, broad beans, potatoes, etc. All the fields of these plants 
were devastated by the bands of young locusts. In 1923, as previously, 
the interesting observation was made that, in Hungary, C. itahcus did not 
attack the vine. In the commune of Nagj^korii (Comitat of Jdsz- Nagykun- 
Szolnok), C. itahcus invaded in the first half of July, the vineyards that 
had been planted to fix the sand, thus giving rise to serious anxiety, 
but as the berries were still small, the plants were at once sprayed with a 
20 % solution of copper arsenate (Uranian green). Unfortunately, the 
poison proved to have no effect, for after remaining in the vineyards for 
many days and flying at large among the vines, the locusts proceeded on 
their way quite safe and sound. The three species already mentioned do 
not, however, represent all the locusts that appeared. At the beginning of 
August, a large species of locust recalling the pests of past centuri^^s were 
sent to the Roy. Entomological Station of Budapest. The insect pro¬ 
ved to be Locusta damca h. [Pachytylus danicus Auriv,, Oedipoda mtgra- 
tona Burm, and pro parte ", Acrydimn migrafonum, which although less 
known than the three preceding species, is stiU a great pest. L damca was 
seen for the first time in the Commune of Nagydobos (Comitat of Szatmdr) 
not far from the river Kraszna and the canal of the same name. It was, 
however, a question of onl^'' a few specimens ; 9-12 individuals being cap¬ 
tured ; between Nagydobos and the neighbouring Communes 170-180 
were caught. These individuals were the descendants of the once famous 
migratory swarms that earned for Hungary the name of the " Land of the 
Locust". It should be noted that the same species of Locustidi were 
observed in the same neighbourhoord (the Communes of Gebe, Nyircsaholy, 
Nyirmegyes and Vitka) in 1889. Although the insects were few in number, 
it was necessary to institute control measures again (the areas attacked were 
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ploughed the next autumn). This species of locust does not remain only 
as a vestige of past times in this part of Hungary, for it is found, although 
its representatives are very few in number, at Berettyoryrfzalu (Comitat 
of Bihar) and at Nadudvar (Comitat of Hajdu). In the latter commune, 
the locusts were found along the bed of the river Radarcs which, in summer 
is almost dry. Only in these three centres of the development of the insect 
are the conditions of the ground almost identical. Nagybodos and its 
vicinity are hilly, Berettyonjfalu and Nadudwar are prototypes of the Hun¬ 
garian plain (Alfold-plateau), but in all three localities there still exist 
muddy puddles left after draining the pools that formerly pro\ided a 
breeding-ground for the locusts which multiplied there as they do today in 
the Dobrugia (the region of Danube delta). It is an interesting fact 
that in the three zones in question, both varieties of the species occur, the 
grass-green variety and the ash grey {cmerauens Kb.), the latter are a 
striking instance of adaptation of colour to the immediate environment 
(prevailing tint of soil and vegetation). 

ActuaIv, or probable, conditions favouring locust attack — 
'fhe locust invasion ov 1923, and especially the appearance of C. Ualictts 
which before hast never been observed to occur in such large bands in Hun¬ 
gary, agree exactly with the suggestion already ])ut forward by Jablo- 
NOWSKi (i). It is only now possible to see the effect that may be produced 
upon locust migration in Hungary by the regulation of the largest 
streams (the Tisza, etc.) and their tributaries, and the drainage of the 
perennial stagnant water pools, ponds, etc ). The almost complete disap¬ 
pearance of the largest representatives of the tribe (Docusta, Pachyty- 
lus spp.) and the rapid vanishing of the average-sized forms (D. maroc- 
canus, C. itahcus, Oedaleus mgrofasciatm De Geer) confirm Jablonowski's 
theory in a striking manner. The change in hydrological conditions of 
the ground, and the effect thus produced upon the flora are the chief fac¬ 
tors of this alteration in the fauna A factor of secondary importance is, 
however, the present method of cultivation, for the wide areas of fallow 
land frequently met with in Hungary fifty or sixty years ago, are now crop¬ 
ped, while the methods, as well as the areas of cultivation, have greatly 
advanced since that date. 

Locust control, its practical rksuj.ts, predictions for the future. 
— The control of C. tiahcus has hitherto devolved upon the landowner 
who whenever it was necessary had recourse to straw and firing. The straw 
was strewn to the depth of about 3-4 inches over the ground (or plots of 
60-80 m^), which the young, still unwinged locusts had invaded ; as soon 
as the insects had crawled upon the straw, the latter was set fire to on 
every side. This operation was repeated on successive areas. 

This method is very slow, and also is too costly, for today, even in 
Htmgary, the value of .straw is beginning to be realised. 

In 1923, owing to the unexpected size and diffusion of the swarms 


(i) Cfr International Institute of Agriculture : La lutU conire les sauterelles dans 
Its dtvefs pays, p 72. {Aulhor^s note) 
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of locusts which threatened to invade the Northeast third of the country, 
the Government was obliged to direct the control of these pests. 

A steel brush can only be used to a very limited extent and only 
on land free from agricultural crops. 

On the sides of the overflow basins and d^ kes it was necessary to begin 
the control operations on the appearance of the youngest locusts, before 
they were as large as a small ant. For this purpose, three or four boards 
weie laid on the ground one beside the other. These boards were about 
3-4 ni. long and their united width amounted to 60-80 cm. They were 
first smeared with mineral tar of average density, and the young locusts 
on every side were carefully swept upon the board. One sweeping, or in 
rare cases, two successive sweepings, carried out in hot weather almost 
completely freed the ground from the insects. Wlieu the locusts are larg¬ 
er, however, they can jump off the boards. The above-mentioned method 
finds little favour with the operators, for not only is it expensive, but the 
labourers and their clothes get covered with tar which cannot be removed 
by washing. As this method could not be continued, it was resolved in 
1923, to use sheets, or tents; in the nmnner described in Hungarian by the 
entomologist Emerich vok Frivaloszky in 1848 as customar>' in the 
country within the meinor>" of man. 

Six or eight half-worn old sacks are sewn together to make a sheet, 
or tent, 8 m. long and 4-5 m. wide but having in the middle a slit lead¬ 
ing into an ordinary bag. The locusts are carefully swept on to the sheet 
(as in the case of the boards), as it lies extended on the ground. As 
soon as the sheet is covered with locusts, the sides are suddenly raised, 
and the insects are shaken towards the centre of the sheet whence they 
fall into the sack and are trampled to death, after which they are thrown 
into another bag. A squadron of i8-2v) voung people (mostly school boys 
and girls), supplied with 8-10 sheets and worldng under competent direc¬ 
tion can fill 15-18 sacks (viz. a cart-load) with small locusts in one day. 
The work was soon undertaken without pay but, this did not prove 
satisfactory, as it was slow and expensive, further it has a tendency to de¬ 
generate into a game in the absence of constant and severe supervision. 
One way of paying the workers would be to let them have the dead, dried 
locusts for a poultry-feed for which purpose these insects are most suit¬ 
able. 

The control of C. iiahcus, upon which together with the control of Z). 
tnaroccanus, over 52 million crowns (exchange of June 1923) were expended 
in 1923, was a matter of dire necessity and hence carried out with the as¬ 
sistance of the State, but State aid cannot always be forthcoming on every 
similar occasion. How the control is to be regulated in future will be 
decided later. 

It should be stated that recourse is also had in some Communes to 
certain apparatus that was employed in Hungaiy eighteen or twenty 
yeais ago when the second systematic campaign against D. maroccanus 
was initiated. These apparatus consisted of small linen bags 55-60 cm. 
long and tapering towards the mouth round which as sewn a wire as 
thick as a man's little finger. The wire is then bent into an oval 45 
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45 cm. long and 35 wide, and a handle about as long as that of a scythe 
is attached to the bag. Bands of 10-15 workers armed with these bags 
go to find the spots where the locusts are most numerous and catch the 
small insects that cannot yet do more than jump. 

Satisfactory results in combating maroccanus were obtained in 
1923 as usual, except in those communes where the presence of the lo¬ 
cust was not reported before the end of June, and where owing to the ap¬ 
pearance of large bands of C. Haltcus, and to the very advanced season, 
(the beginning of harvest), it was impossible properly to begin and carry 
out the work of destruction. 

On the other hand, very poor results were obtained from the campaign 
against C. ttahcus. The relatively large extent of the zone involved, 
the different methods of attack adopted, and the entire lack of any pre¬ 
paration for the control of this unexpected species of locust rendered abor¬ 
tive all the efforts made by the Hungarian IVIinistry of Finance to provide, 
at any sacrifice, the necessary means for combating the pest whenever it 
would be possible to obtain complete success. 

Towards the end of June, indeed, it was necessary to renounce all 
hopes of completely destroying the Italian cricket and to be content 
with reducing the injury caused. This more modest aim was attained 
wherever it was feasible. 

Since D. maroccanus and C. tialtcus both continue to be more destruc¬ 
tive, it is necessary to systematise the control of the former as well as 
of the latter, but hitherto no measures of combating C. ttalicus have been 
adopted in Hungary beyond advising large and small landowners, in their 
own interests, to destroy the pests in the most effective manner. 

This control should, however, be rendered compulsory and practised 
under the supervision, and if necessary, the direction of the Authorities. 

The expense of the work ought to be borne by each of the landowners 
interested, since also in the future the destruction of C. ttahcus will be a 
matter of local importance. 

BIBIJOGRAPHY 
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447 . Locusts in Bulgaria during 1923. 

Communication made by the Ministry of Agriculture and of the Royal 
Domains of Bulgaria to the International Institute of Agriculture. 

According to the information obtained by the central Agricultural 
Experiment Institute at Sofia, the number of locusts reported during 
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1923 in Bulgaria was not large enough to warrant organising a campaign 
for their control. 

l/ocusts (probably belonging to the species Caloptenus italicus L.), 
made their appearance only in the vicinity of Jambol, in the South-east 
of Bulgaria, where they caused but little injury to the crops they attacked 
in five, or six, villages. 

Gryllus campestris L. was found more frequently, during the same 
year, in the north-west of Bulgaria, but it did no appreciable harm to the 
crops. G. T. 

448. “ Pormiga cuyabana” (Preno/epis fulya) in the control of “for- 

miga sauva “ (Atta sexdens) in the State of Minas Geraes (Brazil). 

Fonnigas cuyabanas Revisia Agricola, Industrial e Commercial Mineira, 
Vol. I, Pt III, p 205. Bello Horizonte, 1923 

The municipality of the State of Mina.s Geraes (Brazil) has requested 
the Government to encourage the propagation of “ forniiga cuyabana 
(Prenolepis fulva Mayr) in the agricultural areas. 

There is a certain difference of opinion as to the usefulness of this 
insect; some support the theory that formicide is the more effective form 
of control of Atta sexdens (i) and claim that Pr. fulva is of too voracious 
a type of insect; others consider that Pr, fulva does even more damage 
than A sexdens and contest its value as a parasite in the control of “ for- 
miga sauva 

With a view to clearing up the question, which is of economic interest 
both in the State of Minas Geraes and the entire country, the '' Sociedade 
Mineira de Agricultura with headquarters at Bello Horizonte, has issued 
a detailed questionnaire to be sent to agriculturists and the replies should 
provide useful information concerning this problem to be dealt with by 
a special Committee of technologists. G. T. 

449. Arsenic Supplies and Value in the Control of Cotton Boll Weevil. 

Ambruster H. W. Arsenic, Calcium Arsenate and Boll Weevil (14 Articles 
and Addresses), pp. 42, figs 2. Barr-Frhardt Press. Inc. 205 West i9lh Street, 
New York, 1923 Price 50 cents. 

Although this publication should not be considered as a comprehensive 
technical treatise or as a carefully prepared economic thesis, Mr. Ambrdster 
has rendered a distinct service in the collection of recent articles which 
include most of the phases of general interest that affect and control the 
arsenic, calcium arsenate and boll vreevil problem. 

Amongst all the other forms of poisonous compounds that have been 
tried, it is an undisputed fact that the calcium arsenate spray has given 
the most effective results, and the proper application of this insecticide 
is essential. This spray has hitherto not been adopted universally owing 

(i) See R, 1923, p. 1x47. {Ed.) 
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to the high cost and the diffictilties in securing an adequate supply, in 
addition to the frequent lack of knowledge on the part of many planters. 
The specifications recommended for4:he dusting material {Manufacturers 
Record, June 29, 1922) which must be complied with and guaranteed on 
the makers label, are as follows: 40 % arsenic pentoxide, maximum 0.75 % 
water soluble arsenic pentoxide and density 80-100 cub. inches per pound. 

Government experimenters (U. S.) have devised a simple testing ap¬ 
paratus for determining the density, most desirable for the effective ap¬ 
plication to the plant. This should help to overcome the difficulties of 
standardisation for those interested in production, sale, inspection or 
use of the product. 

Quite recently two important improvements have been made in the 
manufacture of this insecticide, one in the acid production and the other 
in reduction of the moist calcium arsenate to a commercial dry powder. 
Observations have been made as to the effect of these various forms of 
production on the same plant, and old and new types compared. The value 
of the improved methods were evident, and the superior quality of both 
the arsenic acid and the finished insecticide in addition to the labor saving 
advantages. Details of these improved methods are given in the article 
entitled Calcium Arsenate Manufacture (pp. 14-17). 

A boll weevil control campaign has been organised by the American 
Cotton Association which aims at the co-ordination of the efforts of each 
existing agency and the development of all possible promising means of 
control of this pest. This is comprehensively reviewed under the heading 
of Cotton, a World Asset, endangered by the Boll Weevil (p. 18). 

Mr. Ambruster has also included in his collection a series of articles 
on : Arsenic supplies and the tariff ; lime-making for calcium arsenate ; 
arsenate shortage a serious reality , arsenic and calcium arsenate supply ; 
arsenic acid plant with nitric recovery towers; the arsenic situation; a 
brief for higher arsenic. M. L. Y. 

450 The Crustacean Apus cancriformis^ Injurious to Rice in Spain. 

Font Die Mora, K Un destructor de plaiiteles dcArro/ Apus can- 
criformis Schaft. Boletin de la Real Sociedad hspanola de Ihstoua Natural, 
Vol XXllI, No 7, pp 3T3-3i.:| Madrid, 1923 

During 1923, Apus cancriformis Schaff. increased enormously in the 
rice seed-plots in the district of Valencia, where this crustacean is known 
to the agriculturists under the popular name of “ tortugueta 3 ^y means 
of its appendages, this arthropod creates a vortex in the water in order 
to bring the small organic particles on which it feeds within reach of its 
mouth. This movement of the water separates the soil from the rootlets 
of the rice seedlings with the result that they perish. The injury thus 
caused to the seed-beds during April and May is considerable. 

Control experiments have shown that A, camriforims is destroyed in 
4 minutes by a i ®/o(, solution of sodium cyanide : by a i % solution of 
hypochlorite of calcium in 5 minutes, by 5% ammonium chloride in 5 nii- 
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nutes, by 5 % ammonium sulphate in 10 minutes; by 5 % " zotal" in 20 
minutes, and by i % permanganate of i)otassium in 20 minutes. 

For every hanegada ” (i hanegada = 847 m=^), 500 to 1000 gm. of 
sodium cyanide are needed. The level of the water in the nursery is raised, 
and the cyanide enclosed in a line cloth is so arranged in front of the 
inflow water-pipe that all the water is obliged to pass through the cyanide. 
If the crustaceans are then observed, they first show signs of great agita¬ 
tion and subsequently come to the surface to die. Any undissolved cyan¬ 
ide is then removed and the operation is finished. 

Among the substances used in the experiment, ammonium sulphate 
is the best, especially since it also acts as a fertiliser. If mother lye-water 
from gas-scrubbers can be obtained, it may be used instead of ammonium 
chloride. 

The agriculturist should notice which fields are invaded by the crust¬ 
acean, in order to apply calcium cyanide the following year and be able 
to decide wliether it is not well to spread some of the fertiliser early be¬ 
fore sowing the rice. Where the ground has already been invaded, it 
is as well to dig it over-flow-channel into which the superfluous water can 
drain off, carrying with it the crustaceans that can then be destroyed by 
means of one of the substances mentioned above. G. T. 

451. Hylobius perforAius^ a Goleopteron Injurious to the Olive Tree 

in Japan. 

POUTIERS R, Uu ennemide ToUvier an Japon, Hylobius perforatus Roel. 
(Col. Curculiomdae). Bulletin de la Societe entomologique No. 3, pp. 47- 

48. Paris, 1924. 

At the Takamatsu Agricultural Station, and other suitable places, 
attempts have been made for some years to acclimatise the olive in Japan, 
but all efforts have so far proved unavailing on account of a beetle that 
seriously attacks the young trees, and in the words of the Director of the 
above Station, “ destroys all the olive-trees of the plantation 

The insect, which is unknown to Ja])anese entomologists, has recently 
been identified as Hylobius perforatus Roel. by Hi^stachk who describes 
it as belonging to Japan, but gives no data respecting its life-history. 

The larva of the Curculionid in question excavates galleries of increas¬ 
ing size running from the phloeum to the sap wood thus completely encir¬ 
cling the young olive-branches, which wither and die. No information 
is yet to hand respecting the injuries caused b3^ the adult beetle. G. T. 

452. The Grey Scale Insect of the Pear-Tree (Epidiaspis pyricola) in 

Uruguay* 

Trujieeo PEEOTFO, A. Nueva cochinilla para el pals. Republica Oriental 
del Uruguay. Mimslerto de Industrias. Defensa Agticola. Boletin fnensual, Year 
IV, Nos. 3-4, pp. 39-40, fig. I. Montevideo, i 9 - 3 - 

Epidiaspis pyricola del Guercio was collected for the first tinie in 
Uruguay during February 1923 from pear-trees growing in the vicinity 
of Sayago (Department of Montevideo). 
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The trees attacked by the scale-insect were in a bad state; at the above- 
mentioned time most of their leaves had already fallen while the fruits 
were half-grown. 

So far, E. pyricola does not appear to be widely diffused in Uruguay. 

G. T. 

453 . The Mulberry Scale (Diaspis pentagona) in the Maritimes 

Alpes, France (i). 

SagniER, H. Ua cochenille du Murier. Journal d'Agriculture Pratique, 
Vol. I, No. 10, p. 186. Paris, 1924. 

The mulberry scale (Dta^pis pcntagona) was observed recently in Saint- 
Uaurent du Var (Maritime Alps) According to the decree established 
by the Ministry of Agriculture in February 4, 1924, it was prohibited to 
introduce branches, and cuttings coming from primings of trees, bushes 
or other woody plants attacked by scale : such material should be burnt 
immediately %n situ. G T. 


(i) Sec i?. 1919, No. 408; /?. 1920, No 602 (£d.) 
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Legislative and Administrative Measures. 

454. Brazil. Decree of December 31, 1923 approving ike Regulations of 
the National Department of Public Health - — These regulations, which arc very 
detailed, refer to the prevention, treatment and notification of diseases ; sa¬ 
nitary work, hygiene, the preparation and sale of foods and medicines. They 
establish (paragraph VI) the standard of purity for cereals and flour, alimen¬ 
tary pastes, bread, biscuits, jams, jellies, sugar and sweets (a list is given of 
the colouring matters that may be used for these products), fruit juices and sy¬ 
rups, lemonades and similar beverages, sherbet, water, honey, condiments, 
oils and fats, coffee, tea, mat^, cocoa and chocolate, wines, beer, brandies, and 
liqueurs, vinegar and milk. [Diano official, February i, 1924). 

455. China. Order No. 309, May 5, 1923, of the Ministry of Agriculture 
and Commerce giving the Regulations for the Distribution of the Services of the 
Alimstry and Commerce, — The Mnistry is composed of : the Comicil, the Office 
of Technical Inspection ; the Secretariat, the Office of General Affairs and of 
the General Management: — agriculture, and forests ; industry and commerce ; 
fisheries and pastures. The General Management of Agriculture is divided 
into four sections and its sphere of work includes: the protection, control, en¬ 
couragement and teaching of agriculture ; agricultural societies and other agri¬ 
cultural bodies ; agricultural production and silk production; the tea and cot¬ 
ton industries; the sugar industry; Meteorological Stations, Agricultural Ex¬ 
periment Stations ; rectification of holdings and irrigation; the International 
Institute of Agriculture at Rome and the study of agriculture of foreign 
countries (section I) ; the supervision, protection and encouragement of sylvi¬ 
culture, instruction in forestry ; the State woods and forest reserves ; forestry 
products ; the management of the finances of the State forests (section II); 
enquiries respecting uncultivated land, the management of the State unculti¬ 
vated land, home colonisation; emigration for the purpose of colonisation, 
and the military colonisation of the frontier provinces (section III); the im¬ 
provement of agricultural work, of horticulture and silk-worm-rearing, of the 
tea, cotton and sugar industries; climatological observations; questions re¬ 
specting injury done to agricultural crops, silk-worm rearing and mulberry-tree 
cultivation by natural calamities, diseases and insects; schemes for the recti¬ 
fication of holdings and for irrigation; fertilisers and agricultural implements; 
schemes relating to the fields and the establishments for working up agricultural 
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and forestry products ; the diemical examination of soil, fertilisers and agricul¬ 
tural and forestry products; schemes for working the State, or reserved woods ; 
land-surveying and topography applied to uncultivated land and to forests; 
forest management; pubhc works and buildings in colonisation districts; 
schemes respecting sawmills and timber stores (section IV). 

The General Direction of fisheries and pastures has the following work ; the 
encouragement, and control, of all instruction, statistics and societies etc relat¬ 
ing to fisheries (section I) ; the delimitation of pastures, the control of public 
bodies interested in fish breeding and in grazing-grounds, the encouragement of, 
and instruction in, stock-breeding, the inspection of the products of stock-breed¬ 
ing, the control of markets and shooting (section II); the propagation of the 
aquatic fauna and flora ; the improvement of fisliing and fishery products ; 
and of the management of streams, ponds, etc.; the analysis and estimation of 
the aquatic fauna and flora ; the improvement of rural live-stock, veterinary 
police measures ; inspection of pure-bred stock ; enquiries into epizootic disea¬ 
ses ; the preparation and testing of immunising serums ; veterinary and far¬ 
rier's work. (InternahonalInstitute of Af^nculiure Textes legislutifs,l^o 40 T923). 

Provisions concerning Agricultural Societies — i) The report in which the 
Minister of Agriculture and Commerce submitted to the President of the Repub¬ 
lic the amended resolutions dealing with Agricultural Societies and the provi¬ 
sions for the application of the said resolutions (May 21, 1923) , 2) Amended 
regulations referring to Agricultural Associations (]May ig, 1923); 3) Order of 
the Ministry of Agriculture and Commerce containing provisions for the appli¬ 
cation of the regulations referring to Agricultural Associations (May 19, 1923). 
(Ibidem, No. 51). 

Order No. 350, May 12, 1923, containing the Regulations for the Control of 
Diseases and Parasitic Insects of Agricultural Crops — It has lx^en rendered com¬ 
pulsory for the agricultural bodies of every province to adopt the most suitable 
measures for carrying out studies and research respecting:— the injuries done to 
agricultural crops by cryptogamic diseases and insects , easily procurable anti- 
cryptogamic mixtures and fungicides, the propagation and protection of use¬ 
ful birds and insects ; making collections of parasitic cryptogams, injurious 
insects and useful insects (Art 2) The agricultural bodies of every province 
should devise means to prevent injuries from diseases imd insects and make tliis 
control the subject of a report to the local authorities wiio shall inform the pub¬ 
lic thereof (Art. 3). When it is necessary, the Head of the local Authorities 
shall order the population: — to carry out in common the preventive and control 
measures advised by the agricultural bodies , to collect by subscription the funds 
necessary and above those allocated for these purposes out of the pubhc funds 
of the district he has the right of inspecting and requisitioning labour (Art. 4-5)* 
Imported plants and seeds must be inspected and disinfected on their arrival 
in China (Art. 10). Methods of prevention and control that have proved effi¬ 
cacious must be widely diffused (Art. 11). The present regulations shall also 
apply to parasites and enemies other than cryptogams and insects. (Ibidem, 
No. 50). 

456. Spain. Royal Decree (March 12, 1924) for the Control of the Enemies 
and Diseases of Forest Trees. — The " Ministerio de Fomento in conjunction 
with the Servido de Estudio y Extinddn de Plagas Forestales ", shall arrange 
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for : a) the drawing up, or amendment, of the list of forest foes and parasites, 
mentionmg the species attached and the places where they grow : 6) the adop¬ 
tion of prophylactic measures (the prohibition and regulation of the importa¬ 
tion circulation, and sale of seeds, plants, timber, etc. coming from zones known 
to be infected) and keeping in mind the obligations assumed in the international 
Conventions to which Spain may have taken part; c) the disinfection and con¬ 
trol measures to be adopted in the case of every disease and pest; the com¬ 
pulsory application by the proprietors of the treatment they consider most 
effectual against such insects and enemies of forest trees as threaten to spread 
the contagion beyond the boundaries of their property (Art. i). 

The ‘‘Ayuntamientos (Municipal Councils) shall be obliged to notify to the 
*'Direcci6n general de Agricultura y Montes'* any pest, or disease, occurring 
in the woods of the municipal territory (Art. >). The “ Ministerio de Fomento " 
shall midertake at its own exx)ensc to direct the control work whenever it t hin ks 
it necessary, either on account of tlic character, or the importance, of the pest. 
It may also contribute to the expense of carrying out the treatments effected 
by the municipalities and by private individuals to the extent of providing the 
necess<ary materials. It shall continue to assist in the systematic study of 
the pests attacking forest trees by popularising the treatments that this study 
has proved to be effective (Art 3). 

The owners of wood.s that have been attacked by pests, or contagious di¬ 
seases, may fomi Associations for protection on the request of three-quarters 
of the owners, or of the proprietors of more than one half ot the area to which the 
protection is to extend The fonnation of such associations may be rendered 
compulsory by the “ Ministeiio de Fomento (Art 4) 

The “ IMiiiisterio de Fomento ” shall issue, in the case of every enemy, 
or disease tliJit appears, a special Royal Order fixing the best time and methods 
of the control of the said pest or disease (Art 0). (Gaicia de Madrid, March 13, 
1924) 

The Royal Decree {March 13, 1924) ‘requiring the ** Ministcfio de Fomento” 
ceed to the Eradication of “ lagarta pthtda ” (Lymantria dispar) which is attack¬ 
ing the Oak-Woods of Villanueva dc Coidoha and of its Vicinity, has been is¬ 
sued ill accordance wdth Art. 0 of the preceding decree. A mixture of tar and 
petroleum has been selected for apphcatioii in the autumn-winter campaign 
for the control of the “ plaston " (eggs). The said campaign shall be con¬ 
tinued from August 15 to the i of March following, until the /.one in question is 
declared free from the pest. Independently of the said campaign, another 
campaign shall be undertaken every year, in April for the control of the young 
larvae that have just hatched out and are infesting the hedges or other boun¬ 
daries between the estates, since these caterpillars cannot be destroyed by the 
previously mentioned campaign. {Ibidem, March 15, 19-24)* 

457. France. Decree March 24, 1924, Instituting a Register-Catalogue of 
the Pedigree Books of French Breeds of Live-Stock, to be followed by an Order 
fixing the Conditions of Entry on the said Register Catalogue. — This Decree gives 
an extract from the report of the Session held in ^larch 18, 1924, by the 
superior Commission of Pedigree-Books which extract gives the approved 
standard for any given breed of animal. It is necessary to avoid mentioning 
characters that apply equally well to all fairly well-shaped animaF of the same 
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species and only to give the typical points which are really characteristic of 
the breed and represent the type and its aptitudes. It is advised that a 
description should further be given of: i) the disqualifications ; 2) the special 
characters required in breeding-animals. (Bulletin de rOffice des Renseignements 
agrtcoles Paris, April 1924). 

Order (March 24, 1924) distributing the Horticultural Establishments and the 
Establishments for Agricultural Products of Plant Origin amongst the various 
Phytopathological Arrondissements ** (Journal officiel, March 25, 1924). 

Agriculture in Different Countries. 

458 Development of Tropical Agriculture. — The establishment of 
the Imperial College of Tropical Agriculture indicates a marked step in the 
advancement of tropical agricultural development. The fact that researches 
of men of science have saved the agriculturist and the community immense 
sums of money, has already been proved in ICurope, United States, India and 
other parts of the world Where the ravages of diseases and insect pests have 
hitherto been responsible for severe crop losses It is evident that science is 
slowly gaining control over the devastative forces of nature But apphed to 
tropical agriculture, what does this demand ^ — the training not qnly of 
specialist and research workers and the man who will keep the crops free from 
disease, but also of students along lines as summed up in the Prospectus of the 
Imperial College : the object of the College is to afiord general instruction in 
tropical agriculture, to give opportunities for thorough training in the science 
and practice of the subject, to those students intending to become tropical 
planters, investigators or experts in different branches of agricultural science 
or teclmology, and at the same time to provide facilities for the study of 
tropical agricultural subjects on the part of graduates from other Universities 
and colleges who desire to acquire knowledge of these subjects in tropical 
surroundings 

This is essentially an educational as well as a research Institute, and the 
permanent building will be equipped as a ‘‘ model home of Science " on a site 
of 84 acres with botanical, mycological, entomological and chemical laborato¬ 
ries attached. On the site in the grounds, a model sugar factory will be built 
during the summer, thanks to the collaboration of tlie Bntish sugar machi¬ 
nery manufacturers 

Trinidad has been selected for leason of the feilile soil, very varied in 
nature and therefore suitable for crops of every kind of tropical produce. 

The interest which has been aroused in other tropical countries is evident 
from the fact tliat the Rliodes Trustees which represent Canada, Australia and 
South Africa, have given a generous contnbution, and support has also been 
urged in Sierra Ueone and Nigeria As regards Uuropean afiiliation. the fact 
that the British Cotton Grovdng Association is making the Imperial College, 
the headquarters for training their experts and has free studentships at their 
disposal, speaks for itself. 

It is considered that “ a young man trained at the College for 3 years 
followed by 2 years on a plantation, will prove more efficient than one who has 
spent 15 years on a plantation alone... It might be worth while for some of 
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those responsible for the management of estates to visit the College to acquaint 
themselves with the latest news on fertilisers and other matters of importance 

It will be by its success in promoting the welfare of agriculture and of the 
industries that arise directly out of it that tlie College will be judged. (Abstract 
from address delivered by Sir Arthur Sliipley in connection with the Imperial 
College of Tropical Agriculture, Trinidad (i), Jan. 8, 1924). 

Note — The courses of agritulturc have been arranged with a view to 
affording broad generalknowledgeof the principles of crop production, including 
the preparation and tilling of fhe land, planting, reaping and preparation of 
the principal tropical crops, control of diseases and pests, care maintenance 
of farm animals, farm implements, and related subjects. (Prospectus, Imperial 
College of Tropical Agriculture. St Augustine, Trinidad. 1923. (London 
Offices, 14 Trinity Square. London B C 3). 

439. Treatise on Modern Agriculture. — As Prof. G Rainkri (ex-Minister 
of Agriculture) states in the introduction, the volume under examination sets 
forth the scientific practices that are based on the proved results of modem 
experimental work. In this book are to be found : the details of applied me¬ 
chanics wliich from its rapid progress of recent years has brought about one 
of the most effective innovations in the cultivation of the soil; the details 
connected with soil improvement by means of the appheation of artificial 
manures and even the principles of genetics This book is of an essentially 
practical character, as the author states, and is intended for agriculturists 
much more than for schools 

The crops considered are : wheat, rye, barley, oats, rice, maize, sorghmn, 
forages, meadows and pastures of red clover, ladin (Tyrolese) clover, hybrid 
clover, lucerne, lupins, lotus and broom, wild lupin, suUa, herbs, hemp, flax, 
tobacco, mint, sugar-beets, potatoes, tomatoes, rice, rape and mustard. 

In the case of every plant are considered : its botanical characters and va¬ 
rieties, the climatic and soil it requires, its place in rotation, the preparation of 
the ground, manuring, seeding and seeds, methods of sowing, cultural opera¬ 
tions, harvevSting, unfavourable conditions, vegetable and animal parasites. 
The technique of tlie cultural operations is considered in relation to the 
differrent climatic conditions. In the chapter dealing with meadow cultivation, 
the Cremascan silo is described and reference is made to experiments in 
feeding dairy cows on silage hay. (BassiE. Agncoltura d'oggi, pp. VIII +583. 
Piacenza C. Tarautola, 19-24)* 

460 Worlds* Wheat Production. —In comparing the unit wheat production 
of the different countries of the world, the proportion of the area under wheat 
must be taken into consideration. Industrial countries that obtain foreign 
wheat at low cost (England, Denmark, Belgium and Germany) sow wheat only 
on a small proportion of tlieir area and select on the most suitable soils where 
the conditions are favourable to high crop 3ield. On the other hand, protec¬ 
tionist countries, where industry has made less progress, sow wheat everywhere, 
even on poor land. If they were to concentrate wheat-growing on intensively 
cultivated soil, these countries would obtain the same unit production as the 
other but they would be obliged to purchase most of the wheat consumed. 

(i) See also R. 1922, No. 369, and R, 1913, P* -53 and p. 8oi. {Ed,) 
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In countries where wheat is largely cultivated, the crops have not increased 
pari passu with the demands. This discrepancy is not so much due to the in¬ 
creased population, as to the continually rising consumption per head owing to 
the higher standard of living and the greater wealth; with the growth of the 
urban and industrial population wheat is being substituted, to an ever-increas¬ 
ing extent, for the inferior cereals (rye, maize, etc). (R. MussET, Comptes 
rendus de VAcadimie d'Agriculture de France, Stance of January i6, 1923). 

461. French West Africa. — Colonisation in the Kameroons, — Many 
data on this subject are given by the work entitled: " Commissariat de la Repu- 
blique Fran9aise au Cameroun. Guide de la Colonisation au Camerun 
(pp. 165. diagr. 3, maps 4, 39 photographs. Larose, Paris, 1923) wliich includes 
the following chapters: Physical geography — History — Human geography 
— How to travel in the Kamerun — Means of communication and modes 
of transport — Administrative organisation — Wfe in Kamerun — Land 
and mining legislation — Agriculture — Industry, and commerce — Customs 
regulations — Administrative appointments. 

462. Argentina. The Wool Position. — The feature of the Argentine wool 
year 1922-23 was the keen demand from all centres, and that practically no 
stocks of any grade were left in the country at the end of the season (30th Sep¬ 
tember). Only two years ago there were large accumulations of unsold wool for 
which there was practically no demand at any price. 

During the past tliree years (ending 30th September) exports of wool 
amounted to 314 905 bales (each of about 925 lbs) in 1920-21 ; 474 776 b|iles 
in 1921-22 and 358 786 bales in 1922-23. In the two former years Germany 
was the largest individual buyer, but last year the United States took first 
place, with about 90 000 bales, closely followed by France and Gennany, tlie 
United Kingdom coming next with a little more than 50 000. 

All indications point to remunerative prices for the 1923-24 clip, and it is 
estimated that there will be a shortage of about 20 per cent, in production, as 
compared with 1922-23, due to bad weather and heavy snow in several 
provinces and also to reckless slaughtering of animals throughout the country 
for meat trade. The most recent census, in fact, shows that on 31st De¬ 
cember 1922, the number of sheep in the Argentine Republic was 30 670 000 
as compared with 43 million at the previous enumeration (1914) and 
75 million in 1895. Agricultural Market Report, Vol. XXI, No. 13, p. 2. 
London, 1924). 

463. Australia. New Irrigation Works. — The irrigation works on the 
Murray River, now imder construction, will probably involve an expenditure of 
ten million pounds, The principal work now engaging the attention of the 
constructing authorities. New South Wales and Victoria, is the Hume reservoir 
situated half a mile below the point where the Mitta Mitta River joins the 
Murray. The embankment wdll be 3600 feet in length : the water depth will 
be 73 ft on the Victorian side, increased to 94 ft in the river channel. The 
storage will rank amongst one of the greatest in the world. 

Two large storage basins will be constructed, and when completed the 
depth of the river w^ be maintained by a series of 35 weirs and locks, so that 
the full length of the stream may be open for navigation tliroughout the 
year. This will cheapen transport to the coast of products intended for 



CTJKRENt NOTICES 48I 

shipment overseas. [Journal of Royal Society of Arts, Vol. LXXII, No. 3720, 
pp. 270-271. London, 1924). 

464. Brazil. Onion-Growing in Rio Grande do Sul. — About twenty years 
ago, onion-growing was begun at Arzail (Municipio di Rio Grande) on account 
of the large sums it brings in. At the present time, there are 2100 hectares un¬ 
der onions ; 21 00 tons are produced, most of the crop being exported. Many 
varieties of onion are cultivated but for export only those with average-sized 
bulbs and of good keeping qualities arc grown: “ branca de Betubal pery- 
forme amarella saloia ** etc The onions are cultivated in sandy soils 
corrected by the application of organic manures. Out of the 1919-1920 
cropvS, 8759 tons were exported. The price varies, according to the season of 
the year from o.i to 1.5 milrets pet kg (Revista agricola, industrial e commercial, 
Mifieira, Vol. I, Part 3, Bello Horizonte). 

465 Bulgaria. Cultivation of Roses for Perfume. — Rose-growing was 
introduced into Bulgaria b^' the Turks. Two species arc cultivated: Rosa da- 
mastena (with red flowers) and R. alba (with white flowers). The rose-bushes 
are cultivated in the " rosova dolina ” (valk‘y of roses) which occupies a stretch 
of slightly undulating ground betwreen the Balkans and the Sicdna-(^ora Mts. 
It is shut in by chains of mountains that protet't it from the North and the South 
winds and is well irrigated by the riveis Tundgia and Strevna The mild 
climate and the soft, permeable, alluvial soil make the valley an ideal place for 
growing roses for perfume 

The methods of cultivation are, however, primitive, and as the land has 
been worked for centuricvS, it no longer yields satisfactor>" returns. 

The rose-bushes produce on an average 30 to 35 tons of flowers per hectare ; 
the most prolific yield as much as 50 tons, while only 12-15 tons are obtained 
from old stocks. The roses are growm as an unmixed crop. The largest centres 
are the districts of Kaeiilik, Karlovi), Cirpau, Filippopoli, and Stars-Zagora. 
The area under cultivation increased from 3016 hectares, in 1889 to hect¬ 
ares in t8q 9 and 7006 in tqti. In 1908 there were 20 09O rose-gardens each 
of an average area of 38 “ ares ”. The largest surface cultivated wms in 1(^17 
(8964 hectares), this rose in 1920 to O357 hectares During the War, labour 
was wanting ; therefore the rose-gardens, although the pkuits lx come too old 
to bear well after 10 years, were not reconstructed. Another factor contributing 
to this neglect is the fact that essence of rose is often adulterated with inferior 
essences [Geranium, Pelargonium, Pcrulago galbanifera, etc). 

The rose-.season lasts from the middle of May to the middle of June The 
flowers are gathered betwreen 4 and 8 in the morning, wiiile they are still 
covered with dew (for in this way the scent is best prcvserved), and carried in 
sacks to the distillery. 

The distillation is carried out in primitive alambics or at small modem 
factories. The first tend to disappear ; at the prcvseiit time, there are 12 w^ell- 
equipped distilleries supplied with caldrons wln('h can contain 200 to 2000 kg. 
of roses. The primitive distilleries only povssessed a few alambics of copper 
with stoves burning wood ; the alambics w^ere 15m high and could contain 8 
to 15 kg. of roses and 70 litres of water. Distillation was carried out witliin 24 
hours after the roses were gathered, otherwise the flowers were .spoilt. 

In the modem factories, in addition to the ordinary rose essence, the con- 
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centrated essence and the “ rosea " essence are made. The concentrated form 
(extracted with benzine) has a waxy consistency and a strong scent very 
similar to that of the rose. The Garnier factory, where this concentrated 
essence was invented, makes nothing else, the products are, however, turned out 
by other factories. “ Rosea ” is a new product prepared in the factory of the 
Bros Cristovi, by means of cold extraction with light benzine, from the rose¬ 
water of the first working. It is a brown liquid, obtained, it appears, at the 
rate of 400 gm. per 1000 litres of rose-water. 

Until 1911, the weight of flowers produced was around 12 000 tons per 
annum. In 1911, 747 700 muscali ” were obtained (1 muscalo = 4.8 gm.) 
corresponding to 3589 kg. of essence; in 1920, 1634 kg.; in 1921, about 
1500 kg., and in 1922 over 2000 kg. The essence trade is in the hands 
of a few large dealers who export the products diiefly to the United States and 
to France. 

The price (697 gold '' levas per kg. in 1905 and 1795 gold ** levas in 
1911), varies around 20000-24000 paper leva?, which when converted into 
gold “ levas is ICvSS than the pre-war price. 

A law (August 9, 19122) has been passed with the object of organising 
the production of, and trade in these essences by means of Producers' Co-oper¬ 
atives assisted by Agricultural Banks which will make loans in land securities 
for the building of modem distilleries Tliis law has instituted Experiment 
Stations and Fields, and provides for the presentation of prizes and the granting 
of subsidies to cooperative distilleries (B. Morkschi Giornale di Agncoltura 
della Domemca, year XXXIII, No. 46, p ^7^ Piacenza) 

466 China. Exports of Agricultural Commodities from Manchuria via Vladi¬ 
vostok, — From November 1, 1922 to October 31, 1923 these consisted of 
780 million pounds of soya beans, 72 000 bushels of wheat, 8 million jiounds 
of hemp seed, 3 million pounds of millet and 32 million pounds of bean oil in 
bulk and 269 thousand pounds in barrels (Crops and Markets, U. S, Dept, 
Agric , Wasliington, March 15, 1924). 

467. Cuba. Tobacco Growing. — D B. Pazuirtgan, gives a detailed 
account of tobacco growing in Cuba under the following heads: Bo¬ 
tanical, chemical and histological, tobacco zones in Cuba, climate, soils, fert¬ 
ilisers, seed beds, preparation of fields, constmetion of shade tents, transplant¬ 
ing, cultivation and watering, topping and suckering, harvesting, poling and 
stringing, construction of bams, seed selection, diseases and pests, cost of 
production (The Philippine Agricultural Review, Vol. XVI, No 3, pp. 174-19^* 
plates 11, Manila, 1923). 

468, Federated Malay States. Cultivation of Oranges in the Malay 
Peninsula. — Hitherto it has been generally considered that the Malay Pe¬ 
ninsula is not suitable for growing oranges , the results obtained have not been 
satisfactory as regards quality. From recent experiments made in Singapore, 
however, it has been definitely proved that when propagated by marcottage 
and careful attention is given to stock, eradication of weeds, and tilth, oranges 
are obtained of superior quality, equal in size to the best imported varieties 
and of good flavour. The plants at present yield an average of 200 catties 
(i catty = 2 6 lb.) per tree, and the author considers that these results are sufii- 
ciently promising to encourage cultivation on a large scale. A general survey 
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of the methods of cultivation advisable is given by (F. G. Spring. The 
Malayan Agncultural Journal, Vol. XI, No. 4, p. 74 Kuala Ivumpur, 1923). 

469. United States. Crop Production per Capita, — Falling crop pro¬ 
duction in relation to the population is indicated by comparisons made by the 
U. S. Department of Agriculture. The average mass of crop production for 
1910-1914 being regarded as represented by 100, the average for the five years 
1915-1919 was 99*b, for the four years 1920-1923,95.2, and 1923 has a relative 
standing of 93 o. Decline began after 1895-1899 Before that period there 
wavS increase per capita since 1890, when the departments comparisons began 

These results are determined by index numbers of crop prciiuction, based 
on the combined production of 10 crops (maize, wheat, oats, barley, rye, buck¬ 
wheat, potatoes, hay, tobacco and cotton) which have more than 95 % of 
the total acreage of all crops, and therefore represent the changes in total pro¬ 
duction The following index numbers of total production are obtained by 
applying a constant average price to the yearly production of each crop: 1890- 
189^, 62 o — 1895-1899, 78 o — 1900-1904, 84 5 — 1905-T909, 94 o — 1910- 
1914, TOO — 1915-1919, 108 o — 1920-1923 (4 years), 109.0 — 1923, 109.0. 
The basis, or 100, is tlie average for the five pre-war 5’^ears 1910-1914 (Crops 
and Markets, U. S Dept Agric , Vol. i. Supplement No 2, February 1924). 

470 Imports of Forage Plant Seeds into the United States from July i, 1923 

to Febtua^y 29, 1924. — Reported by tlie Seed Laboratory of the Bureau of 
Plant Industry : Red clover 17 176 500 lb , Alfalfa 10 078 000 lb , Alsike clo¬ 
ver 8 ^ 000 lb ; Crimson clover b 748 900 lb; Rape 5 36O 800 lb Hairy 

vetch 2 401 200 lb.; English rye grass 1 664 000 lb , White clover i 106 100 
lb; Chewings fescue 948400 lb; Italian rye grass 916100 lb , Canada blue 
grass 602 TOO lb ; Orchard grass 578 100 lb , Spring vetch 576 700 lb, Broom- 
corn millet 560 900 lb. (Crops and Markets, U. S. Dept. Agric , Wa&liington, 
March 15, 1924). 

471 Cotton Consumption %n the United States — This is continually in- 
cieasmg In 1921-22 the exports amoimted to 6 338000 bales (500 lb) out 
of a total output of ii 495000 bales; in 1922-23 the figures were ii 248000 
bales exported out of 70 65000 bales In 1909-1919, ten new cotton factones 
were started with to 000 employees in Georgia and 30 with 20 000 employees 
in North Carolina (UAgronomic Coloniale, Year 10, No. 73, p. 25 Palis, 1924). 

472 Domestic A mmals in the States. — In January 192 f the average value per 
head was estimated as follows : horses 18 263 000 at $ 64 41 ; mules 5 436 000 
at § 84 20 , cows 24 675 000 at $ 52 16 ; other cattle 42 126 000 at $ 24 99 ; 
sheep 38 361 000 at $7 88; pigs 65 501 000 at $9 75. Tlus includes stock in 
addition to those on the farms, either in the towns or in the villages. The 
census for 1920 shows with reference to the last named: — horses i 705 611 ; 
mules 37^250; cattle 2 iii 527; sheep 450042; pigs 2638389 (Crops and 
Markets, U. S Department of Agriculture, Vol 1, No. i. Supplement No. 2. 
Washington, Feb. 1924). 

473. Poultry Breeding. — This has made rapid progress ; and in 1923 
the produce was valued at 1019 million dollars, i e about 17 % of the total 
animal products. The industry is the furthest developed between the Missis- 
sipi river and the Rocky Mountains and between Oklahoma and Canada. The 
estimated value for egg produce in 1923 was 599 miUion dollars and for fowls 
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420 million dollars. The number of hens on the farms in January 1924 is 
estimated at 474 500 000 {Crops and Markets, U. S. Department of Agriculture, 
Vol I, No. I. Supplement No. 2. Washington, Feb. 1924). 

474. Finland. Timber Resources and Home Consumption. —According to 
praticulars recently published by the Finnish Forest Research Institute, about 
63 million acres, or 73.5 per cent, of the total area of the country, is covered with 
forests. Of the cubic content of the forests, redwood accounts for 55 5 per cept., 
whitewood 24.9 per cent., birch 16.8 per cent., alder 1.5 per cent., and aspen 
0.2 per cent. The total supply of timber (bark included) in the country 
amounts to about 57 696 million cubic feet, which considerably exceeds the 
timber supply of Sweden, e.stiniated at 45 479 million cubic feet The 
annual consumption should amount at the utmost to 1412 million cubic 
feet. As the growth was calculated to be 1553 million cubic feet, the consump¬ 
tion should be less than the growth The trees of middle age, in which the 
growth is largest, proportionately preponderate in the F'innish forest (The 
Board of Trade Journal, London, April 3rd, iQ2^) 

475. France. Enquiry respecting Wokmen*s Gardens. — Jvnquiries will 
be sent by the Ministry of Agriculture to tlie Directors of Agricultural Services 
in tlie various Departments. 

These number as follows ; Ain 1032 — Aisne, about 3400 — AUier 1500 — 
Alpes Basses A. 197—Haute A. 470— Ardeche 60 — Ardennes ^ooo — Aritge 
28 — Aube 494 — Aude 399 — Bouches-du-Rhone 379 — Calvados T70 — 
Charente 20 — Charente-Inferieure 244 — Cher 826 — Cote d'Or 421 — 
Creuse 16 — Doubs, about 700 — Drome 124 — Eure 539 — Eure-et-Loire 
714 — Finistdre 369 — Card 303 — Haute-Garonne 57 — lUe-et-Vilame 
^42 — Indre 108 — Indre-et-Loire 386 — Is^re 1047 — Landes about 
200 - Loir-et-Clicr 133 — Loire 4O95 Haute-Loire 128 — Loire Infe- 
rieure 130 — Loiret 331 — Lot-et-Garonne 18 — Maine-et-Loir ^030 — 
Manche 42O — Marne 508 — Ilaute-Manie 394 — Mayence 436 — Meur- 
the-et-Mosellc 310 — Meuse 1051 — Morbihan 44 and gardeners attached 
to the Paris-Orleans Railway Company — Nord 3374 — Oise 361 — 
Orne 812 — Pas-de-Calais 1668 — Puy-de-D6me 71 — Pyrenees-Oricn- 
tales 84 — Territoire de Belfort 300 — Rhone 4000 — Haute-Saone 30 

— Saone-et-Loire 4O00 — Sarthe 820 — Savoie 723 — Haute-Savoie 180 

— Seine 5592 — Seine-Inferieure 1034 — Seine-et-Manie 2392 — Seine- 
et-Oise 5000 — Deux Sevres 200 — Somme 2360 — Tarn (large number 
but no precise record available)—Tarn-et-Garonne 180 — Vaucluse 81 — 
Haute-Vienne 62 — Yonne 1200 — MovSelle 940 — Bas-Rhin 340 — Ilaut-Rliin 
4365. Only one is to be found in the Alpes-Maritimes and none in the follow¬ 
ing Departments — Hautes-Pyrcn< 5 es, Var, Vienne. The area under culti¬ 
vation is in these cases very limited. Some are freehold property, others let 
at very low prices, and others put up for sale. (Bulletin de VOffice des Rcnsei- 
gnements agncoles. No. 12. Pjiris, April 1924). 

476. Indo-Ghina. Economic Conditions of Cambodia. — These are 
clearly presented by M. E. Dki<ociir de Campocasso (Economic Museum at 
Pnom-Pclui) in his work Le Cnmbodge iconomique, reproduced in the Bulletin 
economique de Vlndo-Chine, Year XXVI, No. 162, pp. 355-411 + i plate. 
Hanoi-IIaphong, Sept-Oct. 1923. 
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The article opens with a brief survey of the geograpliical situation and the 
economic and administrative conditions. This is followed by a discuSvSion on 
the various products :— 

Category A, Products that can be directly used and wliich form the object 
of regular trade: 1) Industrial products of animal origin: laquer, silk/hides 
for tanning, feathers, mother-of-jx^arl shells, and liorns, tortoise shell; 2) Food 
products of animal origin : dried and salted fresh-water lish, smoked fish, 
dried sea-fish, '' nuoc nam ** and pralikok' ' (fish sauces), fish glues ; 3) In¬ 
dustrial products of plant origin : cotton, kapok, various kinds of fibres, straw- 
mats, ropes, i^alm-leaf baskets, tobacco, cotton-sced oil, soap, cotton-seed cake, 
castor oil, indigo, forestry products, timber, oleo-resin, resin, guttepercha, lac¬ 
quer, nux-vomica, barks for dyeing, bamboos, ISIalacca canes, rice-straw cloth, 
4) Food products of plant origin, rice, maize, soy-beans and sesame, palm sugar, 
sugar cane, cardamom pepper, capsicums; 5) Mineral products* fine stone from 
l^ailin, plaster ; 6) Products of the small artistic industries : Cambodian objects 
of art cabinet-work, statues, pictures, sculpture, cast metal objects goldsmith’s 
work. 

Cate gory B. Products that are not of itmnediate use, but can be worked 
uj^: mineral iron, Pursat marble (j^agodite), bat-guano, phospliates, fish fer¬ 
tilisers. 

P'rom the author’s study, it is clear that Cambodia is in full development, 
as indeed is proved by the following data. P'rom 1912 to 1922, the public re¬ 
venues rose from 3 91S 209 to 7 707 657 puustres ”, while the exj)enses rose 
frc>m 3 841 443 to 7 591 170 piastres ”, being thus nearly double. The home 
and foreign export trade which was 28 million francs in 1912, increased to 144.5 
million in J912. In the course of the last few years, the authorities of the 
Public Works have done a great deal in the way of road-making; the network of 
colonial roads and local paved thoroughfares which extended for 436 km. in 
1912, had increased to 1613 km in 1922, wlulc the extent of unpaved roads rose 
in the same period from S5^ to 770, Another 2000 km. of road have been sur¬ 
veyed and will shortly be begun. If we remember that in order to keep 
these roads above the maximum level of the water, it is necessary to mixkethem 
on embankments, we shall have some idea of the magnitude of the task accom¬ 
plished. The freights carried by the stetimers of the port of Pnom-Penh in¬ 
creased from 291 000 tons in 1913, to 401 000 tons in 19^1 ; the trade by sail¬ 
ing-boat is still greater, and is slightly increasing in spite of the competition of 
the steamboats. 

Cambodia has great prospects of future development, as is shown by the 
work in question which supplies interesting infonnation rcvSpecting the products 
of the soil and the waters of the country. 

477. Italy. Production of Fresh Forage in Southern Italy. — In No. 1, 
1924, of the Rtvtsta di zooteema (Portici) Prof. B. PANTANKtbi, Director of 
Agricultural Bxperimcnt Station at Bari, statest Im the has succeeded in growing 
at the said vStation, without any irrigation, a series of different forage crops from 
seed sown at the right season, so that fresh fodder could be obtained tliroughout 
the entire year, except during 40 days, dating from about July 10 to August 20. 
The lucerne did well when cultivated on deep soil; sulla is already well known, 
although not widely grown. Wild lupin, now little cultivated, might be 
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more grown, and also broom, and red clover. From the latter, some cuttings 
were obtained at the Station even between November and March, which is the 
time when green forage is scarcest. A large amount of fresh forage can also 
be obtained from trees: the olive (in winter), poplar, stems of the prickly pear 
(in summer) and especially from polled mulberry-trees. The waste products 
of kitchen-gardens are also very useful for forage. 

478. Italian Malting Barley — Prof. N. Brizi has been working for many 
years in order to obtain good malting barley by crossing local varieties of two- 
rowed barley with foreign varieties. The Italian barleys used in the researches 
are already hardy, or liave become acclimatised, but posse.ss serious defects 
as regards malt production, whereas the foreign varieties, although eminently 
satisfactory from the malting point of view, are eitlier late, or much subject 
to rust-attack. Prof. Brizi has confined his attention to two types, and since 
1916, has specially studied a hybrid resulting from a cross beti^ecn Orzola 
bolognese *’ and Orzo inglese **, provisionally called 27s P V. Tliis hybrid 
has now been tested with good results in Lombardy, Piedmonte (above Pine- 
rolo at 1.600 m ), in Tuscany and Emilia It is a polyliybrid very similar to 
** Primus ”, bears a heavy crop, nj)cns very early and is almost entirely 
immune to rusts. The barley is most suitable for malting and brewing as the 
repeated trials have proved In 1924, it was intended to begin making tests 
on a large scale and of an agricultural character {Amntario dcU^Lstituzione 
agraria A. Ponti, Vol. XIII, 1917, Vol XIV 1919; Vol XVI, 19-23, Milan). 

479. New Methods of Collecting and Drying Silh-worm Cocoons. — Before 
the War, silk-worm cocoons were collected and dried in Italy by the proprietors 
of the spinning-bashis, or by large dealers usually working in cooperation with 
a spimiing-mill Since the War, however, the conditions have changed owing 
partly to the great development of co-operative societies for si)imiing, conserv¬ 
ing and selling cocoons (especially in Veneto and the new provinces) and part¬ 
ly to the stoving effected by the .silk-worm rearers witli a view to selling their 
products themselves and under the best market conditions The Dryers* 
Industry has found itself compelled to follow this new movement by supplying 
stoves with limited, or limitable output that are simple, easy to o|x?ratc and 
take up little space. Of the many manufacturing finns that have tried to 
meet these demands, the Movimento agrtcolo (Milan, March T5-April 1, 1924) 
mentions the ” Anonima Lombarda Essiccatoi automatic! Bianchi-Dubini 
and Kachel ** of Milan which makes a drier called the ** Essicatoio Simplex **. 

480. Industry of Canned Food Products in Italy. — This is in the hands of 
381 factories of which 105 are in Campania, and 99 in Emilia ; the number of 
workers employed is about 60 000. The aimual output of tinned tomatoes 
is some 600000 quintals; about 400000 quintals of vegetables, and 100000 
tons of fruit are tinned. 

481. Tcheko-Slovakia* Present Conditions of Agriculture. — According 
to the census of B'ebruary 15, 1921, the population of Tcheko-Slovakia amounts 
to 13 611 000 persons of whom 39.6 % are engaged in agriculture and 38.8 % 
in industry etc. In Czecho-Slovakia, agriculture absorbs 60.6 % of the popula¬ 
tion, while in Sub-Carpathian Russia, it occupies 67.8 %. 

Owing to the diversified nature of the country, the most varied methods 
and systems of agriculture are found. In the mountainous districts of Tcheko- 
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Slovakia, and in Sub-Carpathian Russia, sheep-rearing is combined with the 
cultivation of potatoes for alcohol and starch, on the plains, most of the ground 
is arable land and cultivated intensively, especially in the river valleys, where 
sugar beets, wheat and barley are the chief crops. 

In 1923* the total area of tire country (14 037 419 hectares) was apportioned 
as follows : arable land 42.05 % — meadows 9 87 % —kitclien-gardens 0.12 % 
— orchards etc. 0.93 %—vineyards 0.12 % — pastures 3 58 % — woodlands 
33-^7 % — ponds, lakes, marshes 0.56 % — land tliat has been built over 
and waste ground 4.60 %. In the same year, there were 3 187 396 hectares 
under cereals, (870 thousand hectares were under rye; 842 thousand under oats; 
687 thousand hectares under barley ; 609 thousand under wheat; t6i thousand 
under maize, etc.) ; the industrial crops covered 56 707 hectares (flax, and hemp 
12 thousand, hops 8 thousand hectares, etc), kitchen-gardens 31 689 (24 thou¬ 
sand hectares being under cabbages) ; pulse crops 191 768 hectares ; tuber, or 
root crops i 005 3()4 (])otatoes 636 thousand hectares, sugar-beets 2 32 thousand; 
forage-beets 102 thousand etc) ; forage crops co\ ered 1 187 363 hectares (clo¬ 
vers 812 thousand); crops for seed, chiefly sugar-beets 6127 hectares; fallow 
land occupied 23(1 508 hectares 

The period 1914-1918, had the worst effect upon agricultural conditions; 
the number of horses fell 15 % and tliat of the cattle 5 % etc Tht* average 
unit production of wlu‘at declined from 174 quintals per hectare in 
to 8,6 (quintals |)er hectare in 1918. Since that date, matters have continually 
improved, so tliat in 1923, the average production of quintals per hectare was : 
winter wheat 164 — vSpring wheat 154 — rye 154 — barley 175 — oats 
149 — potatoes 99 2 — sugar beets 221.9 

The Ministry of Agriculture has drawn up a scheme of insurance against 
hail, fire and the death of li\ e-stock. Insurance will be compulsory, but the 
rates are very low. 

The number of hectares of land requiring improvement has been estimated 
at 1.5 million. 

In all the Tcheko countries, and to a still larger extent in Tcheko-SIovakia, 
and Sub-Carjiathian Russia, large estates are the rule, but owing to the great 
social advantages of tlie small holding, a series of law's enabling the agriculturist 
to acquire small properties were passed between November 19, 1918 and June 
30, 1922. The largest number of live-stock per hectare is reared in the small 
holdings. {Puhlicatioyi of the Alinistry of Agriculture of the TchekoSlovahian Re- 
public, Prague, February i, 1924). 

482 Tripolitania. Agriculture and Viiicultwe in Cvrenaica. — Cyrenaica, 
properly so-called, lias less than 200 000 inliabitants (less than 30 per km^), 
whose chief industry is the care of travelling flocks of sheep. The agriculture 
of the country is limited almost exclusively to sowing and reaping the barley 
crops and tending the luxuriant orcliards that occupy the gardens of the hou¬ 
ses. In the woody zone of the plateau, olive-trees perhaps to the number of 
2 million are to be found but they have relapsed almost into a wild condition 
and no one troubles to gather their often hca\’y crop of small fruits. 

The plateau of Barca, taken as a whole, has a carsic structure and facies ; 
wherever the limestone comes to the surface, no crops can be cultivated. In 
the valleys, there are accumulations of the decalcified red soil which, although 
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somewhat difficult to work, contains plenty of fertilising elements. Some of 
the valleys are very small while others, like B 1 Merg (30 000 hectares), are very 
large. 

Viticulture is thoroughly primitive. There are few regular vineyards and 
these are to be found almost exclusively near Bengasi where they were planted 
by the Italians. Vines are, however, very commonly grown in the gardens that 
exist ill the inhabited centres of the coast and the northern slope of the Barca 
plateau, while they are dotted about wherever there are springs, caravan halt¬ 
ing-places, or military forts. The Arab only plants the vines and gatheis the 
fruit; he never works, or manures the soil, neither does he prune the stocks; 
but his half-wild vines are laden with bunches and the fruit is frequently very 
fine All the grapes are table-fruit, an unsuccessful attempt was lately made 
to rise them for wine manufacture, but the product had no good organo-leptic 
qualities and soon lost quality. The ripening season varies according to the 
vines from the second half of J une to the whole of September. The best vines 
are *' Turclu “ Zagtera ” — Razaghi'' and ‘‘ Garngaz^lIt is said 
that they were introduced from Crete ((r Dax,maSvSO, VItalia agncola, No 2, 
1924 ; Enotna^ Mo. 2, 1924). 

483. Turkey in Asia. Af^Jicultural Conditions of the Vilayet of Adana — 
In ancient times, the Vilayet of Adana, known as Cilicia, was renowned for its 
richness and fertility Cotton, cererals, kitchen-garden and oil-bearing plants all 
flourished there The total area of the vilayet is about 40 000 km=* distributed 
as follows : 28 000 km of arable land on the plains and plateaux ; 10 000 km. 
moimtainous land and woodlands, while the rest consists of swamps that could 
be converted by drainage into land suitable for cultivation Before the War, 
only 30 % of the arable area was cropped; at the present time, scarcely 4000 
km® are being cultivated Tliis relajise is attributable to lack of labour and of 
machines The average production in normal years is 13 to 24 sementi in 
the case of wheat, 12 to 20 in that of barley, 18 to 25 of oats ; t 5 to 18 of maize ; 
17 to 22 of pulse , 35 to 45 of sesame, 500 to 900 kg of cotton per hectare; 
500 to Ooo kg. tobacco leaves per hectare The cotton production before the 
War was 120 000 bales weighing about 250 kg With improved methods of cul¬ 
tivation, it would be possible to obtain 500 to 600 thousand bales The vast 
forests of pines, beeches, cedars, juniper, oaks, white and black spruces, 
lime-trees and ungraftable wild olives could be worked The villagers of the 
forest districts are employed in cutting the trees and making charcoal and 
vegetable tar. 

The arable soil is nearly all clay. The tractors to be introduced must be 
able to plough to a depth of 30 cm. over an extent of 6-7 hectares in 
lo-ii hours, and be transformable into fixed engines. The ploughs should 
have 4, or 5, shares; while the harrows, cultivators and sowers ought to be 
large and provided with an arrangement for attaching them to the tractors. 

AU reapers and harvesters must be able to cut very high (20-30 cm.). The 
threshers ought to be of medium size. {Bulletin de VOffice de Renseignements 
agricoles, Paris, April i, 1924). 

484 Development of Cotton Growing in South Africa. — Many parts of 
South Africa, particularly in the Northern and Eastern Transvaal, are peculiarly 
adapted for the growing of cotton, and a good deal of attention has been di- 
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rected recently to the vast stretch of land in Natal, extending from Matubatuba 
eastwards towards Portuguese territoiy in which area almost unlimited crops 
of high-class cotton can be produced. In the year 1908-1000 the production 
of cotton-lint in the Union amounted to 31 169 lbs,, wllst during the year 
1922-23 the production amounted to 2 400 000 lb. The average yield is about 
600 lbs of seed-cotton per acre equal to 200 lbs. of lint and 400 lbs. of seed 
There are now about 16 000 acres under cotton cultivation in the Union, a large 
proportion of which is situated on tlie Pongola Poort and Candover P'states. 
more than one hundred miles east of Somkele, and the areas will be increased 
considerably during the next few years. It is estimated that 4 million acres of 
land in the Union are suitable for the production of cotton. The T^iiiou is 
free from 1 k >11 weevil. {The Board of Trade Jo^tnal, London, April 3, iqj^) 

Rural Hygiene. 

485 Ihe Ayitnieuntio Vitamine are verj' diversified, as Prof. U. Gaguo 
{Atii della R , A cca deni Id dei Vol. XXXII, Part 12, pp. 479-482) has stat¬ 

ed, thus disposing of any idea of the existence of a single specific substance 
These vitaniiiies are present in the embryos of cereals, in germinating seeds, 
in edible fungi, in rj^e, and in urine, etc Of all the substances tested by Panta- 
i,EONi, Mattki and the author, rabbit urine proved the most efl&cient. The quest¬ 
ion at once arises as to which of the constituents of urine has this antincuritic 
action. It has been found that the action of the ammonia is incomplete, while 
the other two substances present in rabbit's urine Inid little, or no effect, when 
used alone. The fact that antineuritic vitamines are not a specific compound has 
been proved by the decrease in the power of rice-bran or beer-yeast, which 
gradually shows itself as they are purified. Not all antineuritic vitamines become 
labile under the influence of heat: cofite, or cacao, beans when roasted at 
230-2400C and infused produce an infusion with a distinct preventi\e and 
curative vitaminc action. 

Dr. Atherton vSEiDEbb, chemist at the I^. S. Public Health Service Lab¬ 
oratory at W ashington has prepared from brewer's yeast a definitely crystalline 
compound tliat has the antineuritic properties of vitamin B. He used ful¬ 
ler's earth to absorb from a solution of yeast the active vitamin principle and 
after precipitating with picric acid and subjecting this product to many solu¬ 
tions and crystallizations, pale yellow, transparent, crystalline flakes were ob¬ 
tained that in doses as minute as 2 milligrams a day protect pigeons from the 
effects that follow lack of vitamin B. Therefore, whereas there has been a tend¬ 
ency in the past to regard vitamins as substances comparable with enzymes 
and toxines in their stability and marked activity of infinitesimal doses, evidence 
has now been obtained that the antineuritic vitamin performs its function in 
doses of convenient magnitude and witlLstands ordinary laboratory manipula¬ 
tions. (Science, Vol. LIX, No. 1525, p. XII. New York, TQ24), 

486. The Different Biological Races of Mosqmioes, — Stock-breeding as a 
Means of Malaria Control. — The question of the favourite food of mosquitoes 
is far more complicated than Ixas been supposed by some persons (See: Ronbaud 
and Legendre R., 1920, No. 1), and the hope of using domestic animals in the 
campaign against malaria can only be realised, if ever, after long and exhaustive 
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redeatcbes have been carried out. This is due to the fact that in the various 
species of mosquito, there are different races with different habits. Thus, as 
regards Culex pipiens, Prof. B. Grassi (Atti della R, Accademta dei Lincei, 
Vol. XXXIII, Part 12, pp. 457-464, Rome, 1923). state that some races only 
suck blood and lay eggs once, while others suck blood several times and lay 
eggs several times, and others again appear never to suck blood at all. The 
author has not so far found any mosquitoes that prefer the blood of birds to 
that of man. 

487. The Zoophily of some Mosquitoes and its Apphcation to Prophylaxis, 

- - The researches of J. LEGENDRE (Compies rendus de VAcaddmie des Sciences, 
Paris, Vol. 177, No. 17) show that: i) Culex pipiens is often zoophilous from the 
biological standpoint; the forced domestication of the larvae of the wild species 
Anopheles maculipennis has not rendered it andropliilous in its winged stage and 
Culex pipiens, a domestic species noted for its androphyly, has become andro- 
phobous under conditions that ought to have preserved its trophism for man ; 
2) from the prophylactic standpoint, it would be advisable to introduce (into 
regions where C. pipiens and Anopheles maculipennis attack man, tliese 
and other zoophilous species. In this way, a struggle for life betw'een the 
zoophilous and andropliilous species would take place in the waters where 
they breed which would be a great advantage and would cause no dif¬ 
ficulties. 

488. Critical Observations on the Theory of Misanthropic and Zoophilous Ano¬ 
pheles. E. Martini (Office International d'Hygidne publiqne, Bulletin mensuel, 
Vol. XV, No. 5, pp. 686, Paris) does not believe in species of Anopheles which, 
as a result of adaptation, have stopped biting man and turned their attention 
to animals. It is true that in the countries of the temperate zone, Anopheles 
maculipennis rarely attacks man, but there is no proof that it behaved differently 
formerly , or that its change of behaviour has not been caused by alterations of 
the environmental conditions. Malaria once existed in regions from which it 
has now disappeared owing to the extension of cultivation, building, drainage, 
ditches, etc. The habits and dwellings of the inliabitants have also been alter¬ 
ed by the improvements that have been made HoUvSes witli high ceilings 
which are cool and well-ventilated suit the Anopheles much less favourably than 
low, hot, damp dens and sheds. There are seasons when these mosquitoes enter 
dwellings and seasons when they remain outside. There is no doubt that they 
are attracted by the smell of a stable; it has been proved that odours have much 
to do with determining their behaviour. Finally, it is quite possible for. 
A. maculipennis to bite human beings without their noticing it, since it is a 
nocturnal insect and the punctures it makes give little pain. 

M. Roxjbaud mentions the existence of a race of A. maculipennis which is 
adapted to live-stock, as it is larger and supplied with mandibles having more 
numerous teeth. It frequently happens, however, that the size of certain an¬ 
imals increases in cooler regions and the larger number of teeth would be in 
keeping with the increased size. The introduction of live-stock into a mala¬ 
rial district may certainly perceptibly reduce the number of human beings in¬ 
fected. 

489. Antimalarial Fish. — Since 1901, 1 ,. O. Howard has been advising the ^ 
diffusion of fish that are the natural enemies of mosquitoes; amongst these 
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useful fish, he mentions Gambusia affinis. Van Dine stated (1 ) in 1907, that the 
had introduced this species into Hawaii for the express purpose of destroying 
mosquitoes. Prof. Supino imported some of these fish into Italy in 1908 for he 
purpose of making laboratory experiments with the result that he does not 
recommend Ganibusia affinis being acclimatised in Italy, because not only has it 
no food value, but as it does not live exclusively upon mosquito larvae, it 
would not probably be more useful than the native sjxicies in destroying these 
pests. As long ago as 1906, Terni had proposed to render pisciculture a more 
efficacious means of antimalarial control. Bruneixi (1911) reported the antimal- 
arial value of the '' nono *' (Cyprinodon calaritanus) the “ spinarello [Gastero- 
steus aculeatus), the " latterino '' (Athenna). Other persons have also mentioned 
as useful the mirror carp {Cyprinus carpio var, specularis), the gold fish of China 
(Carassius aumtiis), the '' scardafa ** (Scardinius erythrophthahnus), the " triotto ” 
or **rovello** (Leuciscus sula) and the eel. Prof. B. Grassi, however, draws 
attention to the fact that these antimalarial fish lose their efficiency if they are 
not in ponds free from water weeds, for when the latter grow strongly, the 
anopheles larvae finds refuge amongst the thick masses of vegetation. It was 
discovered by experiment that in basins with very few aquatic plants, Cypvi- 
nodon calaritanus destroyed all the larvae in a short time, whereas in basins 
full of thick masses of plants, even a large number of the fish failed to reduce 
the swanns of anopheles larvae. Negative results have l>een obtained at 
Fiuniicino from experiments in destroying anopheles larvae by mean of fish 
(esixicially Cyprinodon calaritanus). The fish-ponds at the mouths of the Amo 
and the Tiber are full of eels, yet the anopheles larvae thrive there 

In 19^2, Prof. Grass! obtained .some specimens of Gambusia from Spain, 
where tliis fish has already become acclimatised and had them intnxiuced 
into the lake of Porte, the water-tank for supplying the hydraulic pumps at 
Ostia, and into a pond in the Pontine Marshes. In all these places, the fish 
have propagated themselves extensively, but they are only to 1^ found at the 
edge of the water where the vegetation is tluniiest: they seem unable to 
ixjnetratc the thick masses of 'water-weeds amongst which the anopheles 
live luidisturbed. 

490. Hay Baths. — These are taken in some of the moimtainous districts 
of the Upper Adige and especially in the Sciliar (Schleni) and the Monte Rocca 
(Schwarzhoni) districts. The only hay suitable for the purpose is that made 
from grass growing on Alpine meadows viz. those beyond the tree-limit, where 
there is a rich flora composed of primulae, gentians, Armca montana, Ark- 
misia spp., Nigritella, Valeriana etc. The grass is mown from the middle of 
July to the end of August, and as soon as it is dr>^ is transported on carts to 
the ricks and afterwards taken down lower. During the transport, wliicli lasts 
5 to 10 hours, active fermentation sets up with the evolution of heat (60® C. 
and over), therefore special care is needed in unloading it. The fermentation 
is allowed to continue a long time (up to 2 montlis). Then the liay is piled up 
into heaps of 1-1.50 m. high on the bath-rooms, and left for a few days, after 
which a hole of the size and shape of a bath is excavated in the heap of hay. 
The patient is wrapped in a sheet and laid in this hole, the rest of the liay being 


(I) See: R. 1916, No. 251. (Ed,) 
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piled over him, so that only his head is exposed. He remains in this position 
for three-quarters of an hour during wluch time he perspires profusely; then he 
is dried and put to bed until he ceases to perspire. Establishments for hay- 
baths (“ Heubader *') are to be found at Fi6, in the Siusi Alps, the Occlini 
mountains, at Carano, Varema, Valdagno etc. Hay-baths are used for the treat¬ 
ment of affection of the joints, neuritis, neuralgia, gout, obesity, liver complaints, 
and chronic nepliritis. Their action has been studied by several doctors amongst 
whom are D* JosnK Ci^Ara {Sudhroler Aerztenblatt, August, 1922) and B* DiC 
LKonardi of Cavalesi (Le Vie d'Italia, Year XXX, No. 4, pp. 381-385. 
Milan, 1924). 

Experiment Statiofis and Agricultural Instruction. 

491. Centres for the Scientific Study of the Tanning Industry, 

Austria. — Tannery school and Station for the Leather Industry at 
Vienna: these are Government Institutes under the direct management of the 
Ministry of Public Instruction. 

Belgium. — “ Pkole de Tannerie of Liege founded in 1899. 

France. — “ ^cole fran9aise de tannerie " founded in 1899, by the 
cooperation of the ‘‘ Syndicat g^n^ral des Cuirs et Pcaux de France and the 
Chair of Applied Chemistry of the University of Lyons. It has been affiliated 
to the school of Industrial Chemistry and is installed in the premises of the 
Chemical Institute. It has a teacliing Museum annexed. This school was 
ecognised by the State on January 3, 1922. Its object is the training of 
Chemists, Teclmical Managers and Heads of Departments for the leather trade 
and other kindred industries. 

Ger many , — i) The Tannery School of Freiberg (Saxony), was founded 
in 1889. In 1897, Experimental Section was added wliich also serves as an 
Analitical laboratory for all commercial transactions concerned with tannery 
products. The character of the school is more technical tlian scientific. 

2) An Institute of Scientific Research Applied to the Tanning Industry has 
recently been founded at Dresden where it forms part of the “ Institut Kaiser 
Wilhehn 

3) A Research Laboratory connected with the Tanning Industry has lately 
been instituted at Darmstadt 

Italy, — 1) The “ R. Istituto Nazionale per le Industrie del Cuoio 
(Royal. National. Inst, for tlie Leather Industry) was founded in T902; the 
teaching given is both professional and scientific (i). 

2) An Experiment Station exists at Turin and at Naples. The Naples 
Station specialises in matters relating to the skin-trade and especially to glove- 
making (2). 

(1) To the Institute there is annexed a Technical Laboratory for Experimental Tan¬ 
ning Tests. (Ed.) 

(2) See BolletUno ufficiale della R. Stazione sperimentale per Vindustria deUe pelli e 
delle materie concianti (Turin, Via Biella; Naples, Via Poggio Reale, 39), Year I, No. i, 
August 1923. The object of this publication is to make known the teaching, technical and 
experimental work of the Station. (Ed,) 
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United States. — In 1917, the American lycatlier Research Laboratory 
was founded in New-York. In 1924, this laboratory was transferred to the Uni¬ 
versity of Cincinnati and included as a foundation of the Tanners' Council in 
the Technicological Faculty of the said University. (Munier L. Recherches et 
Inventions, Year 4, No. 7. Paris). 

492. United States. Organisation of Scientific Men. — The need of a 
professional organisation including workers in Universities, Academies, Museums, 
private scientific and intellectual institutions and in the service of State and 
federal Governments is emphasised. This should insure the social and eco¬ 
nomic welfare of the intellectual worker and tend to increase the value of his 
contribution to the common interests. Amongst the legitimate objects of 
such an organisation are included the following:— Educate the public as to the 
work being carried on and bring to the fore the value of the technical expert; 
Educate the expert in the basic principles of sociology, economics, world his¬ 
tory and practical politics, wliich underlie the present social structure, to the 
end that he may better protect liis own economic interests and take a more active 
part in public welfare ; insist on higher standards of preparation for intellec¬ 
tual workers, to encourage all-round efficiency ; co-operate with other organisa¬ 
tions with similar objects and advocate the formation of an “ American Con¬ 
federation of Intellectual Workers, “to be composed of all organisations of 
adeejuately trained workers, striving for the social and economic adwaiicenieiit 
of their members, not only from the point of view research product but also 
as a worthy contribution to human progress. (Science, Vol EIX, No. 1523. 
March 7. 1924). 

493. Great Britain. Recommendations for Future Work oj the Imperial 
Institute, London. -- The opinion has been expressed tliat the mOvSt eSvSential 
function of the Institute should be that of a clearing house for collecting and 
diSvSeminating information and for conducting through an appropriate, scientific, 
technical, and commercial organisation, enquiries and investigations regarding 
the raw materials of the British Empire. It is suggested! tliat such work 
sliould be extended and that a representative selection of Empire products 
should be made for the purpose of a travelling exliibition of a purely educational 
character, and that the possibility of organising travelling exhibitions of the 
staple products of the Colonies and Protectorates in the appropriate trade cen¬ 
tres should be considered. At the same time the “ clearing house “ should be 
developed and all enquiries entailing elaborate investigation should be referred 
to competent authorities. Reliable up-to-date sample rooms, illustrative of 
important raw materials sliould be maintained. 

494. France. Wheat Trials in the Department of Rouohes-du-Rhone. — 
In 1922 (a year of drought), Rieti, Geiitil roSvSo, Inallettabile and Cologna took 
the first place, whereas in 1923 (a cool year very favourable to wheat), the post 
of honour was held by “ Ble des Allies " (which ranked last in 19-22). Tliis w^heat, 
produced 21 quintals per hectare ; next came Carlotta Strampelli and Toscane 
both of which did badly the preceding year The local varieties Tuzelle'' (17 
quintal per hectare) and “Aubaine" (almost 20 quintals) maintained a good 
place. Thus, in cool, wettish seasons (except in South France), wheats with 
high yield such as “ Bid des Allids and the other new hybrids “ Wilhelmine ", 

“ Selecta Imperia" No, i and “ Hybrid 23 de Vilmorin" give excellent results ; • 
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whereas in dry years, which are of frequent occurrence, the better adapted 
and more resistant native wheats of the south do best. (La Vie Agricole et 
rurale 1924, No. 7, p. 109). 

495. Seed-Potato Selection and Control in Loiret. — The districts of Orleans 
and Gatinais have long been famed for the production of potatoes and especially 
of seed-potatoes. In order that these districts shall continue to enjoy this dis¬ 
tinction, the “ Office agricole ddpartemental dul/>iret ” has organised the inspec¬ 
tion of fields under potatoes, especially those where selected plants are cultivat¬ 
ed. The varieties inspected were (in order of importance) “ Belle de Fontenay ” 
(“ Boulang^re "), Roscoff “ Royale " “ Belle de Juillet Holland 

“ Royal anglaise Mayette ** &ucisse ** etc. (Ibidem, January 19, 1924). 

496. Indo-Ghina. The Pasteur Institutes of Indo-China, — The Revue 
Indochinoise, Nos, 5-6, pp. 571-587 contains a review of the work of D. NoEi« 
BERNARD (Director of the Pasteur Institutes of Saigon), entitled Les Institute 
Pasteur dTndochine (Saigon, Imprimerie nouvelle, Albert Porta), in which 
the author describes the work carried out at these institutes since 1890, the 
date of the opening of the first laboratory, until 1922. The book is divided 
into four parts: 1) an account of the fundation of the Saigon and Nha-trang 
Institutes and of their affiliation with the Pasteur Institute in Paris imder the 
name of the Pasteur Institutes of Indochine ; 2) their development and prac¬ 
tical work ; 3) review of published original researches ; 4) bibliographical in¬ 
dex of the latter publications. 

I and 2) The Pasteur Institutes include laboratories of medical microbio- 
logy, veterinar)' biology and chemistry. All the microbiological diseases of 
man in the tropics have been studied there, and certain vaccines (anti-small pox, 
anti-plague serum, anti-typhoid vaccine, etc. have been discovered in these 
Institutes. At Nha-Trang, there are human therapeutic serums sent by the Pa¬ 
ris Pasteur Institute. In 1922, a vaccine laboratory was opened for tlie pre¬ 
paration of vaccines required by doctors in individual cases that need ordinary 
therapeutic treatment. In 1919 a laboratory was started of animal biological 
senuns ; here “ barbone one of the most dreaded local epizootic diseases is 
being studied as well as foot-and-mouth disease, ‘‘ surra ”, anthrax, rinderpest 
and hydrophobia. In 1921, vaccination against ” barbone ” was required in 
the case of 461 buffaloes, while during the finst QUionths of 1922,1184 buffaloes 
and 269 cattle were inoculated against this malady. 

The Chemical Department includes both chemical and biological labora¬ 
tories where analyses of milk, blood cephalo-rachitic liquid etc. are made; the 
Official Laboratory for the suppression of food adulteration (wliich has shown 
itself especially active in the case of ” moc-mam ”, a fish sauce much used as 
an article of food by the Anamites); a Laboratory where studies and researches 
on rubber are carried out with a view to obtaining information useful to 
planters, and discovering the effect exerted on the industrial value of the 
product by the methods of cultivation, and the coagulation and manufac** 
turing processes. 

3) The Pasteur Institutes of Indo-Cliina have carried out 37 original re¬ 
searches of which we may mention the following: (1) BrEaudant ” Studies on 
Berberi ”; in this paper, the author gives his opinion of the origin of this disease 
which he considers to be due to the butyric propionic fermentation of rice and 
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othet starchy substances in the digestive canal. The spread of the disease is 
probably caused by the infection of food by flies. It cannot, however, be 
asserted that beri-beti is in all cases a purely alimentary disease. (2) Studies 
on silkworm selection directed not only to obtaining large cocoons with 
heavy 3deld for the spinning-basins, but also to regular homogenous 
production. The experiments made liave clearly shown that for the latter 
purposes it is necessary to have recourse to crossing. (3) Ch. Broquet has 
discovered a new silkworm disease called rouge du papUlon du vers a soie'' 
and has studied a tachnid parasite on the silkwonn. (4) M. Breaudat has isolated 
from the water of Saigon a short, thick bacillus, B. violaceus acetonicus ; live¬ 
stock drinking water in which this bacillus is foimd become much emaciated 
and are attacked with diarrhoea, the faeces being of a yellowish colour. 

Chinese market-gardeners have the habit of spraying their plants with a 
liquid fertiliser of which the base is ground-nut cake. Breaudat has studied 
the composition of this fertiliser and States that owing to the fermentation 
of the ground-nut cake its use as a spray constitutes a real danger to the 
inhabitant of the provinces eating the raw vegetables that have been thus 
treated. He proposes that the ground-nut should be used in the form of a 
coarse powder mixed with soil. 

In order to remedy the lack of lime in human food, it is suggested that 
lime water should be used for making bread, boiling rice, watering ground on 
which vegetables are to be planted, and that lime should be introduced into 
drinking-water. 

In 1920, M. lyAHii^i^E studied the composition of coconut milk which Is 
frequently used as a beverage. It appears to possess valuable diuretic proper¬ 
ties, and to be antiseptic. 

497. Italy. Agricultural Experiments in Italy. — The Government re¬ 
cently decided, the suggestion of the Minister of National I^onomy, to create 
the “ Fondazione per la sperimentazione e ricerca agraria in Italia with its 
head-quarters in Rome. This Association, which is a Public Bod}", has l>een 
instituted for the purpose of providing Institutes engaged in technical experi¬ 
ment and in economic researches with special funds (in addition to the means 
at present at their disposal), for the purpose of developing and co-ordinating 
their work in the interest of national agricultural economy. The Government 
has endowed the foimdation with a capital of 40 million '* lire (// Mom memo 
agrkolo, Milan, March 15-April, 1924). 

498. Trials of Strampelli Maize. — In the R. Scuola Agraria di AscoU 
Piceno ” gave the following results in 1923 (a dry year) “ Savario StrampeUi 'i 
28.8 quintals grain per hectare; ** Ideale ** 27; ** Ivuigia StrampelH " 25.9; 
" Pioniere ” 24 ; Principe Potenziani 23 ; Alfredo Strampelli 19- The 
local varieties in normal year seldom produce more tlian 20 quintals per hec¬ 
tare. (N. Bochicxihio. II Coltivatore, No. 7, 1924). 

499. Forages for Dry Climates that could be tested in Italy. — Dr. Bovoia^) 
advises (II Coltivatore, No. 12, 1923) experiments being made with Pueraria 
Thunbergiana (Pachyrhizus) Thunbergianus as a drought-resistant plant. Doc¬ 
tor B. Bai4:)RASI (Ibidem, No. i, pp. 7-10) says that it was introduced long 
ago into Italy as an ornamental climber and stands the climate very well. 
It now remains to find out by experiment how far it can resist drought 
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The nearly-related species, Pachyrhizus an^ulatus which grows wild in 
Erithrea, is of little value for fodder; the young stems may produce tympanitis, 
as the author lias discovered, and they soon become, hard, fibrous and un¬ 
usable. The plant also produces edible tubers of high food value that could 
possibly be employed as forage but these tubers only form in the rainy season 
which is followed by a long period of drought; conditions that do not exist 
in Italy. 

More promising results are to be looked for from experiments witli differ¬ 
ent species of A triplex. Since 1903, the author has introduced into Erithrea 
several Australian species of Atriplex (the best being A. aimincularia), and A. 
halimus from Italy which are all during well. A. halimus and A. semibaccata 
now grow wild in the colony, where they have proved resistant to all adverse 
conditions, including grazing, even when it is badly regulated and excessive. 
RJiagodia hasiala is recommended to agriculturists possessing saline soil and 
requiring grazing for cattle, as this plant possesses all the good qualities 
of Atriplex, but is finer and makes better hay. 

In Italy, A. hallmiis grow in the sea-shore on saline soil, as well as in the 
high mountains, on rocky ground of various kinds. In Apulia, it has been met 
with at an altitude of 800 m. and also at a distance of 70 km. from the coast. 
Its resistance to drought is undoubted, 

500, The E^ect of Soil Colour on Sugar-Beet Development has been studied 
by D. N. Mostardint at Ivcndinara (Province of Rovigo). Before sowing, 
and 8 days after the first weeding, some of the plots were sprinkled with 
powdered carbon from the sugar-factory the others were untreated and served 
as a control. The beets in the first set of plots grew more luxuriantly 
than tho.se of the control plots and on analysis were found to contain 15.1 % 
of sugar and have a purity quotient of 77.1 ; the figures of the control 
plots being respectively 13,93 % and 85.07 [11 Coliivatore, No. t, 1924, 
p. 6). 

501. The Royal Experiment Station for Tobacco-Growing at Scafah (Salerno) 
is divided into three distinct departments: an agricultural, industrial and 
teacliing, respectively; i) in the Agricultural Department, studies on the 
more careful selection and conservation of seeds arc carried out, and experiments 
are conducted on: the effect exerted by various metliods of seeding, and 
different types of seed-bed upon the growth of the seedlings ; the selection and 
improvement of the existing types of tobacco whch have the greatest industrial 
value ; tlie creation of new hybrids that better answer the consumers' require¬ 
ments ; the improvement of the curing methods now used, and the discovery of 
others that may possibly answer better. There is a botanical sample-book 
containing all the species cultivated wliich have been collected for teaching 
purposes and phylogenetic study ; 2) In the Industrial Department, extensive 
experiments are being conducted in fennentation and in working up the native 
products, so that the material may be further improved and rendered more 
suitable to replace the products now imported from abroad ; 3) the Teaching 
Department organises theoretico-practical cour.ses for speci^sts in tobacco¬ 
growing. The working expenses of the Institute amounted to i 385 000 

‘lire" on 1920-21. (Extract from the Relazione e Biluncio industriale de^ 
TAzienda dei Tabacchi for the financial year from July i, 1920, to Jime 30,1921, 
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Ministero delle Finalize, Direz. Genet, MonopoU Industriali. Rome, Tip. Coop. 
Sodale, 1923). 

502. Experiment Station for Live-Stock Diseases at Sassari. — Tliis Sta¬ 
tion has been fouded by means of a grant from the " Ministry of the Interior ** 
(General Health Department) and with the help of contributions from local 
Public Bodies, It started work in January 1924 ; one of its tasks is to study the 
stock-diseases of Sardinia for, so far, little is known of their etiology. 

503. Studies on Fowl Cholera have been carried out at the University 
of Perugia by Prof. Aruck and his Assistant D. Nicoi^a Brizzi who have used 
with signal success a remedy they had made in the Briazzi Chemico-Pharma- 
ceutical laboratory at Florence. This preparation called coleravio has 
prophylatic, disinfectant and curative properties and has been widely tested. 

504. Work of the Royal Experimental Oil-Factory of Umbria During the 
Last Decade (Spoleto, Paiietto and Petrelli, 19-^3). Under the above title, 
the Director, Prof. Fi,aminic> Bracci, gives an account of the teaching and 
experimental work of the Institute. As regards the researches, the following 
papers may be mentioned: 

Acidity of Oils in relation to their Quality and to their Use — Prof. Bracci 
shows that a certain relation exists between the degree of acidity, smell, taste 
and comestible quality of oils and he urges the Sanitar>^ authorities dealing 
with such matters to undertake careful researches in order to determine the 
degree of acidity permissible in oils intended for food purposs. 

Oil Content and Mechanical Yield of Olives, — The author shows that it 
is not poSvSible to establish any connection between the absolute oil content 
of olives and their industrial yield. 

Decrease in Oil Must as a result of Clarification and Filtration, — From 3 
to 5 % of oil remains in the deposit after clarification ; when filtration is 
preceded by thorough clarification, the loss is below i %. 

Contribution to the Study of Olive Skins : 54 analyses; extreme values: 
moisture 33.34-34.90 %, crude fat in skins 5-13.42 %. 

Alimentary and Medicinal Uses of Olive Oil, (Propaganda pamphlet for 
Bosnia). 

Oil-Factory Residues now and in the future, — A description is given of 
the eejuipment of factories for the rational exploitation of these residues 

The Demonstration Oliveyard of the Royal Experimental Oil Factory at Spo¬ 
leto, (Cultural experiments). 

Experimental Oltveyard of the Lucchese Sea-Coast (Campo Romano). 
Improvement and planting experiments. 

Olive yards of the Sabina : Improvements and Reconstruction Work. 

Problems of Olive-tree Cultivation : Report presented on “ Olive-tree Day 
March 18, 1923. 

505. Work of the Experimental Cheese Factory at Lodi Vol. II, Part 1-2 of 
the Annali delVIstituto Sperimentale di Caseificio contains the foUowmg articles. 
G. FascKTTI Relazione sommaria sulVattivitd delVIstituto Sperimentale di Casei¬ 
ficio nelVanno 1922 (short Report of the Work of the Experimental Institute of 
Cheese-Manufacture for the year 1922). — E. Savini. Relazione sul servizio 'di 
analisi (Report on the Service of Analyses). — G. Fascktti, Riforma generate 
della legislazione italiana dei latticini, (General Reform of the Italian Legislation 
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Referring to Dairy Products) Order of the Day proposed by the presenter of 
the report and approved by the Congress of Reggio Emilia, 1923. — O* Daxa:^ 
Torre. Influenza delle hactnelle nella conservazione del latte (Induence of the 
Receptacles on the Keeping Qualities of Milk). — G. Fascetxi. Sul calo del 
formaggio gmna esttvo specialmente nel corso della salaiura (Decrease in Summer 
" Grana " Cheese, especially During Salting). — G Fascexti Mosira casearia 
di Carru, Relazione. (Cheese Exhibition at Carru, Report). 

Part 3-4 contains : Contribnto alio studio dei fleni-silo in rapporto at latte e 
derivati. (Contribution to the study of Hay-silage in Relation to Milk and Dairy 
Products): I. G. FascETXI, Ricerche sulVumiditd e sulVaciditd dei fleni-silo 
(Researches on the Humidity and Acidity of Hay-silage). — II. G. Daei^a 
Torre, La microflora dei foraggi insilati, (The Microflora of Silaged Forages). 

From the results of the experiments described in his first work, Dei:«IiA 
Torre draws the following conclusions: The old custom of using copper basins 
in Dorabard cheese factories in order to make the milk keep better has proved 
scientifically advisable. In fact, the number of micro-organisms present in 
milk kept in small copper basins was 2 to 2 6 times loWcr than when tinned 
iron vessels were used This difference becomes much more marked imder the 
conditions (particularly thermic conditions) that promote the multiplication of 
micro-organisms especially of the common species (lactic ferments etc , favour¬ 
able, or unfavourable, to cheese-making) in the milk kept standing in the 
basins. Keeping milk, during warm weather esi^ecially, in deeper vessels, 
instead of basins, causes the rapid multiplication of micro-organisms parti¬ 
cularly those that like some what high temperatures viz , the coh-agrogenei> 
and other lactic bacteria. 

The observations made by P'ascetti on the decrease of “ grana cheese 
show tliat between July and September the total decrease in 75 forms (not 
calculating the salt which penetrated into the cheese during the salting-process, 
was 11%. This decrease which takes place in the first 3 summer months, is 
about two-thirds of the total decrease that generally occurs in tins type of 
cheese by the time it is completely ripe (between 18 and 24 months) which 
varies from 18 to 20 %, 

From his researches respecting the moisture and acidity of liay-silage, 
P'ascetxi reached the following conclusions: i) the term hay-silage should not 
be applied to all silage prepared according to the so-called Cremascan method 
(see p. 332 of this Review) if by hay-silage is miderstood forage that has been 
previously dried to the extent of a moisture content not exceeding 40 % ; 

2) Silages containing 50 % of moisture must be included in the grass-silage 
class, as they have all the general and specific characters of the old type of 
silage; 

3) The chief characters that distinguish grass-silage from hay-silage are 
the different degrees of moisture present, the amount of free volatile acid, 
whidi, given equal length of conservation, is greater in the case of grass-silage, 
and finally the difference in the composition of the acids producing the said 
acidity , 

4) The volatile acidity appears usually to depend upon fatty acids with 2-4 
atoms of carbon in the case of hay-silage, and with 2-6 atoms of carbon in the 
case of grass silage; 
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5) In tiay-silage that has been kept long, there may be a large quantity 
free acids which presupposes late specific fermentation; 

6) The acidity of hay-silages, when kept for the same length of time, is in 
relation to the degree of moisture ; 

7) In dry hay-silages made in tlie autumn, the degree of vplatile acidity 
is almost equal to that of the hay made from the same grass as the silage, 
provided both have been kept for the same time. 

Dai«I«a Torre draws the following general conclusions from his researches 
on the micro-flora of hay-silage : 

The organoleptic cliaracters of th hay-silages were as a rule good, and even 
excellent when the moisture content was less than usual, only a few cases were 
unsatisfactory in this respect, their deficiency was due to the moisture percent¬ 
age having risen above the average owing to the wet weather. 

Generally only a few species of micro-organisms were present: their num¬ 
ber per gm. varied from some thousands to several million. Among the most 
common micro-organisms were the saccharomycetes, wliich often occurred in 
considerable numbers; aerobic sporogenous bacteria were always present and 
also the lactic ferments and sometimes the latter were so numerous as to make 
up the larger proportion of the microflora. The high lactic bacteria content of 
hay silages, even after they have been some months in the silos, leads us to 
suppose that before, or during, the silaging, these scliizomycetes had multiplied 
to a great extent, probably as a result of the moisture which although slight is 
sufficient to permit of the development of certain ferments, especially at 
favourable temperature. 

In all the hay-silages examined, the number of micro-organisms gradually 
decreased on passing from the surface to tlie bottom. The decrease in the 
lactic ferments varied according to the environmental conditions ; it was 
specially noticeable in the case of the streptococci which are either entirely 
absent at the bottom of the silage, or only occur to a very limited extent. 

The butyric ferments are some of the rarest micro-organi.sms of hay-silage; 
the moisture of the forage is probably the cliief factor affecting their number 
These ferments in hay-silage multiply freely in their passage through the digest¬ 
ive system of cattle. The faeces evacuated when the animals have consumed 
hay-silage rich in butyric ferments contain the largest number of these micro¬ 
organisms wliich proves that, generally, there exists a certain relation between 
the above-mentioned gasogenous micro-organisms present in haj^-silage and the 
faeces respectively, which is a fact of importance also from the point of view 
of the fermenting properties of the butyric enzymes. 

If the faeces evacuated during the time the cattle have been fed on hay- 
silage are compared with the dung produced in the course of the immediately 
succeeding period of grass and liay, or only grass feeding, the number of butjTric 
ferments will be found much lower during the second period. 

Few butyric ferments were foimd in the milk and in any case, their munber 
varied considerably, being influenced, not only by the quantity of these micro¬ 
organisms present in the faeces, but also by the consistency of the excreta and 
the rules of cleanliness observed before, and during milking. Excellent coa¬ 
gulates are always obtained in fermentation tests carried out with the milk 
of cows fed on hay-silages. This shows that the butyric ferments associated 
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with the other components of the milk microflora are unable even under the 
favourable conditions offered by the above tests, to produce deleterious fermenta¬ 
tion. It would seem probable that in practical work also, where the number of 
butyric ferments in the hay-silages is limited, and also in the case of dairy pro¬ 
ducts where active, copious and constant lactic fermentation develops, the 
danger of the fennent action of butyric bacteria would be slight, or absent. 

50O. Norway. Experunents in the Electric Treatment of Cultivated Plants. — 
The Meddmger fra Norges Landhrukshoiskole Report of the Superior Agricul¬ 
tural School in Norw^ay, Parts 6, 7, Christiania, 1923, gives a detailed descrip¬ 
tion of the recent researches that have been conducted in Norway with a view 
of determining the effect of different kinds of electric treatment upon the 
organic matter of plants. These treatments were applied both in the open, and 
in warm greenhouses, from 1920-1922. The plant used in all cases was barley, 
wliile the electric treatment devised by Lemstrom, Newman, Lodge and 
JoROKNSEN was employed. 

An increase in the organic matter of perfectly ripe barley was only obtained 
by the discontinuous electrical tests made in 192 t. No increase, or decrease, 
in the organic matter produced by tliis cereal was noticed in the other experi¬ 
ments {Bulletin de VOffice de renseignements agricoles, Paris, April i, 1924). 

507. Switzerland. Studies and Researches on Stock-Breeding. — Accord¬ 
ing to the data obtained by the Swiss Peasants* Secretariat at Bmgg, the 
gross returns of agriculture in Switzerland have reached, during the last years, 
the sum of 1.3 thousand millions of Swiss francs of wliich about one thousand 
millions are the annual return derived from cattle. The improvement of ca¬ 
ttle breeding is therefore a matter of paramount importance to Switzerland. The 
degree of improvement attained by the stock-breeding industrj’ is always inti¬ 
mately connected with tlie development of scientific and practical experimental 
research on domestic animals. The accuracy of the results obtained from tlie.se 
researches, and hence the value of the conclusion tliat can. be deduced for the 
guidance of tire practical agriculturist, or breeder, naturally depend upon the 
personal qualifications of the experimentalist, and the care with which the work 
is carried out. Thus, the results of various tests can only be compared together 
if all the said tests have been organised, conducted, estimated and examined 
according to the same principles. An experiment that does not conform to tliis 
rule will, in the majority of cases, lead to the fonnation of erroneous conclusions 
and therefore be more harmful than helpful to the practical worker. The author 
explains some rather confused ideas that are current, especially in the case of ex¬ 
periments on cattle, he also describes the various ways in which such researches 
should be carried out, the chief objects to be aimed at, the best methods to be 
adopted for different purposes, and finally, points out some of the most com¬ 
mon mistakes. Th last chapter is devoted to the organisation of experimental 
work on live-stock in Switzerland and to some of the stock-breeding questions 
of the day. Questions relating to the organisation and the method employed 
are the most important. The work has been written especially for persons 
engaged in researches on stock-breeding, but many instructive instances are 
quoted and the results of experiments dealing with questions of importance to 
the practical breeder are also given. (Essais et recherches sur Texploitation et 
Tentretien du betail. Annuaire agricole de la Suisse, 1923, Part V. Communica- 



CXJRimNT NOTICES 


501 


tion from Dr. A. Schmid, Administrateur des Etablissements fMeraux d'e?;- 
sais et d'analyses agricoles, Liebefeldt, Beme). 

508. Rhodesia. Government Industrial Schools for Natives. — Two schools 
for natives have recently been opened by the Native Developement Depart¬ 
ment in Mashonaland and Matabeleland. The primar>' object is to teach the 
natives to make better use of the potential agricultural wealth of the reserves 
which have been set aside for them. In addition it is proposed to train a class 
of native who will eventually avssist the European farmer in the handling of 
unskilled labour which he is often obliged to employ. (G. A. Tayi^or, Inspector 
of Native Development. Rhodesia Agricultural Journal, Vol. XX, No. 4, p. 407. 

1923). 

509. A Joint East African Board has been established in London. The 
objects of this important body are to bring about co-operation and uniformity 
as regards administration and policy in Kenya, Nyasaland, Uganda and Tanga¬ 
nyika, and to create a liason between those Colonies and Protectorates and com¬ 
mercial interests in Great Britain. It is not intended that the Board shall in 
any way supersede the function of any organisation existing for the promotion 
of special interests (e. g. the Empire Cotton-Growing Corporation, the East 
African Producers' Association and others). {Tropical Agriculture, Vol. 1 , No. i, 
p 9 Trinidad, 1924). 

510. Great Britain. Protection of Nature. — A meeting of the recently 
formed Central Correlating Committee for the protection of Nature, was held at 
the Natural History Museum, I/ondon, on March 3rd, 1924 The Societies re¬ 
presented on the committee are: Linnean Society, Royal Society for the Protec¬ 
tion of Birds ; Zoological Society ; National Trust; Society for the Promotion 
of Nature Reserves ; BritivSh Ornithologists' Union; International Bird Protec¬ 
tion Committeee ; Fauna of the Empire 

511. Bird Sanctuaries. — Quite recently bird sanctuaries have been estab¬ 
lished ; in the London Parks, at Gosfotth Park (Newcastle-on-Tyne where the 
main feature is a lake covering over 30 acres, surrounded almost by woods or 
trees, at Roundlay Park (Leeds); at Addington (Surrey). The Galson Estate, 
Lewis of 56 000 acres has been reserved for the ornithological section of the 
British Museum (Natural History). (See Bird Notes and News, No. 1. 1924. 
London). Another important bird sanctuar}’* has recently been secured off the 
coast of Noithmnberland, viz. the Fame Islands a remarkable breeding place 
for sea birds. Two other reserves exist on Ihe East coast of England : one at 
Blakeney Point (Norfolk) 1700 acres largely used for migratory birds and an¬ 
other at Scolt Head not far away which comprises some 1200 acres. These are 
tracts of wild land and seashore and during the breeding seasons watchers are 
maintained to prevent thoughtless interference with the birds. Wicken Fen 
near Soham in Cambridgeshire is really an insect reserve, but is used by seve¬ 
ral of the rarer birds. {Science, v. LVI, No. 1523 p. 233, 1924)- 

512. Italy. National Park at Sila {Calabria). — In tlie course of the Ses¬ 
sion of the Commission for the National Park at Sila, which was held at the 

Ministero degli Intemi " the resolution was passed for the appointment of a 
Managing Committee for the National Park of Sila. This park completes the 
series, the other being the “ Oran Paradise of North Italy and the Park 
of the Abmzzo in Central Italy. The chief object of the above-mentioned 
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Committee will be the scientific, aesthetic, turistic and economic development 
of Regia Silo which is one of the most beautiful parts of Italy, 

513. The Alpine Garden at Madesimo (Prov, of Sondrio).— Was created in 
3920 by the Associazione Italiana pro piante medicinali, aromatiche ed altre 
utili It lies on the Splugen road at an altitude of 1505 m. viz. sufficiently 
high to allow any alpine species to grow there but not at a height exceeding the 
limits of arboraceous plants and forest trees. The latter cannot be cultivated 
at the Chamousie Alpine Garden on the Little St. Bernard owing to the great 
altitude. The Madesimo Alpine Garden occupies an area of about 1 hectare. 

In 1922, 200 alpine species were planted, all of which, including the foreign 
ones, did well. In 1921 and 1923, twelve plots were set apart for 12 species of 
forage plants partly with the object of cultivating at high altitudes certain for¬ 
age crops of the plains that are able to adapt themselves to the mountains, but 
chiefly in order to collect seed, for its is well-known that the best products are 
obtained from plants that have become acclimatised in the high mountains. 
Excellent results as regards development, flowering and yield were given by: Fe- 
stuca rubra, F, ovina, F. praiensis, F. duriuscula, Alopecurus pvatensis, Dacty^ 
Us glomeraia, and AgrosUs stolonifera. Less good rcwsults were obtained from 
Phleum pratense, Anthoxanthum odorattim and A vena elatior. Of the legumi- 
nosae Anthyllis vulneraria succeeded the best, it grew more luxuriantly and bore 
more and finer seeds than when cultivated on the plain, therefore this species is 
to be recommended for improving the poor pastures of the valleys of the Spluga. 
Trifolium rubens also gave very encouraging results As regards forest trees, 
the following were planted: European larch, Larix spp. Larix leptolepis and 
Pinus Strohus while acclimatisation experiments ahve been begun with other 
and foreign conifers that might prove useful for afforestation purposes even 
up to the altitude of 2000 ra., viz., Ptcea alba and Pinus Banksiana. Strongly- 
growing seedlings of both these trees and also of Pinus Engelmannii are now to 
be seen in the nursery. {BollettinodelVAssociazione italiana pro piante medicinali, 
aromatiche ed altre utili, Year VI, Nos. ii and 12, Milan 1923 ; Year VII, No, 1, 
1924. 

Exhibitions and Competitions, 

514. Austria. International Fair, Vienna, October 7-14, 1924. 

515. Belgium. Exhibition of School Publication, Tirlemont, June 1924. For 
further information apply to Ecole Normal dlnstituteurs ” Tirlemont, Belgium. 

National and International Exhibition of Novelties for Houses in Town or 
Country, KeyseULaeken July is^August 15, 1925. — Organised with the assis¬ 
tance of various Ministerial Departments, Provincial Authorities, Agricultural 
Societies, etc., the exhibition will be held at the Institut normal sup^rieur d*^- 
conomie m^nag^re agricoleof Heysel-Laeken (near Brussels). The exhibits will 
include: small machines — electrical appliances — products of minor industries 
— gardening and dairy work — scientific experiments —demonstrations — lists 
of books — schemes for rural dwellmgs. There will also be a cinematograph 
and lectures. All communications to be addressed to M. Lacroix, Commissaite 
g^n^al, 122 Chauss^e romaine, Laeken. International Exhibition of Social Co¬ 
operation and Well-Being, Ghent, June lySeptember 15, 1924). 
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316. Spain. International Sample Fair, Barcelona, May 31- June 10, 1924. — 
AD communications to be addressed to: Feria Oficial de Muestra» Plaza, 
Antonio lx>pez, Barcelona. 

517. France. Paris Fair, May 10-25, 1924 “ Second Wine Salon — For 
further information apply to : Comity des expositions de la Confederation ge- 
nerale des Vignerons, Paris. 

Exhibition of the Latin Countries and their Colonies, Toulouse, June i-Oc- 
tober 15, 1924. — The exhibits weH include aD the products of industry, 
commerce, agriculture and science as weU as all matters relating to teaching, 
social economy, history, tourists and g3rmnastics. 

Central Exhibition of Breeding-Stock (Horses and Donkeys), Pans, July 2-6, 
1924. — Inaugurated by the Ministry of Agriculture, Direction of the “ Haras 
(Stud-Stations). Open to animals foaled in France. 

Modern Village Competition, — Inaugurated by the Office regional 
agricole du Midi 6 Rue Saint Jacques, MarseiDes. Prizes will be awarded 
to the 12 departments of the Southern region that have made most progress 
in the organisation of the public and hygienic Services (Water-supply, lighting, 
distribution of power in agricultural farms, public buildings, markets, schools, 
postal services, libraries etc.). 

518. Italy. International Motor-Vehicle Exhibition, Turin, May-June, 1924. 

Sixth International Sample Fair, Padua, June 5-19, 1924. 

519. Lettonia. Fourth Agricultural Industrial Exhibition, Riga, July 20- 
August 3, 1924. 

520. Holland. The People*s Food Exhibition, Amsterdam September 11-18, 
T924. — For further information apply to: the Secretariat of the Execu¬ 
tive Committee, Weekblad “ Volksvoetog Groenburgval, 44, Amsterdam. 

521. Kingdom of Serbs, Groats, and Slovians. Fourth Annual San^ple 
Fair, Lubiana, August 15-25, 1924. 

First Industrial and Agricultural Sample Fair Belgrade, September 1924 — 
This is an international fair, 

522. Russia. Nijni Novgorod Fair, August 15, 1924. 

523. Sweden. Sixth Swedish Annual Commercial Fair MaJmd, August 
1-7, 1924, 

Swedish Industrial Fair, Gothenburg, August 3-9, 1924. 

524. Switserland. Swiss Industrial Fair, Lausanne, September lyzS, 1924. 

Congresses, 

525 North Africa f Tunisia. Congress of Tunisian Agriculture, Tunis, 
April 1924. — Organised by the former students of the Colonial Agricultural 
School of 'Tunisia under the patronage of the Resident-General of France. 
For further information apply to : M. Charles Coupin, 9, Rue de Gr^ce, IHinis. 

526. Austria. XVI Conference of Fishermen in German Austria, Graz, 
June 1924. — Information may be obtained from “ Sekretariat der Deutsch- 
osterreichischen Fischerei-Gesellschaft Wien. Elisabethstr.. 224. 

527. Spain. International Congress of Home Education, Madrid, Spring 
of 1925. — Apply to Secretary General, Vizconde de San Antonio, 5, CaDe 
del General Orda, Madrid. 
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528. United States. International Congress of Automobile Transport, De¬ 
troit (Michigan), May 21-24, 1924. —Otganised by the National Automobile 
Chaber of Coimnerce of Detroit. 

529. Italy. Congress of the National Union of the Travelling Professors of 
Agriculture, Rome, May to, 1924.—Subjects dealt with: D. PETri, The 
Present Condition of Certain Phytopathological Problems. — U. PraToi/)NOO, 
Fertilisers and Correctives in the Treatment of Soils with Normal Reaction. — 
E. Fii^eni, Provincial Agricultural Councils. — G. Morassutti, The Organisa¬ 
tion of Production in Relation to the Market Price of the Products and the 
Special Work of the Travelling Professors. For furtlier information apply to: 
Unione Nazionale delle Cattedre Ambulant! d’Agricultura, Rome, 115 Piazza 
Montecitorio. 

National Congress of Industrial Chemistry Milan, April 13-16, 1924. — 
For further information apply to : Societa di Chimica, Milan (3), to, Via 
San Paolo. 

Eighth Congress of Italian Apiculiurists, Bologna, Autumn of 1924. — All 
communications to be addressed to: Coniitato Nazionale Permanente pei 
Congress! degli Apicoltori Italian!, lyanciano (Abruzzi) 

530. Peru. The Third Pan-American Scientific Congress will meet in 
November, 1924, at Dima, Peru. — This will be the first meeting since the 
War, and a large attendance is expected from the United States and Canada, 
as well as from Latin America. The previous Congresses met in Santiago, 
Chile, in 1908 and in Washington in T915. The last Congress was divided into 
nine sections and practically all branches of science were represented. 

Miscellaneous, 

531. Adoption of the metric system in Persia. —The Council of Ministers 
has recently approved a Bill, proposed by the Ministry of Public Works, for 
the uniform adoption of the metric system of weights and measures throughout 
the country. (The Board of Trade Journal, London, March 27, 1924). 

532. The fixation of nitrogen. — Tlxrough scientific work at the P'ixed 
Nitrogen Research Laboratory of tlie IJ. S. Dej>artment of Agriculture (director 
Dr. F. G. CoTTRKTyiy), in Washington, a catalytic substance has been developed 
that brings about the fastest known rections between hydrogen gas and nitro¬ 
gen gas to form ammonia. The research work has been carried on under the 
direction of Dr. A. T. Larson. The new catalyst is made of iron oxide, alumi¬ 
nium oxide and potassium oxide ; its cost is very low. At a pressure of 1000 
atmospheres, 60 per cent conversion has been obtained with the new catalyst 
therefore it gives yields at least twice as high as the best catalyst now known. 
The United States nitrate plant N. i at Sheffield, Alabama, was designed for a 
process that can use this new iron catalyst. 

Although over 36 per cent, of the nitrogen produced in the world is now 
supplied by fixation of atmospheric nitrogen, less than 1 % of America's pre¬ 
sent requirements are supplied by atmospheric nitrogen fixed within the United 
States. Only one commercial plant, located at Syracuse, N. Y., is operating 
that uses the synthetic anmronia process, and the catalyst used there is being 
kept a secret. The government plant at Muscle Shoals, now idle, has a ca- 
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pacity only one fifth of the 200 000 tons consumed in the United States and the 
present time; this plant employs the cyanamide process. [Science, v. LIX, 
n. 1523, p. X, New York, 1924). 

533. Transformation of ammoma into fertilisers by the G. Ceaude method, 
— A nitrogenous and potassic fertiliser is obtained by substituting for conunon 
salt (in the manufacture of sodium carbonate) Alsatian vSilvinite (chlorides of 
potassium and sodium). The action of the ammonia and the carbon dioxide 
causes the sodium to be precipitated in the form of a bicarbonate leaving behind 
the mother liquors of the potassium chloride and the ammonium chloride which 
can be extracted by lowering the temperature. In this maimer, by combining 
the industries of soda and annnonia a good fertiliser can be made with out 
leaving waste products. 

534. Changes occurring in atr-dned vegetable soil. — The number of bac¬ 
teria in air-dried vegetable soil is decreased by three-quarters, but desiccation 
produi'es modifications in the chemical composition when different solvents are 
UvSed : water, acetic acid, oxalic acid, nitric acid. Ammoniacal nitrogen increases 
the number of micro-organisms. (A. Lhbkdiantzkff, Comptes Rendus dc VAca¬ 
demic des Sciences, Paris, Session of March 10, 1924). 

535. The elementary forms of the component parts of plants, or the origin 
of Species. — This question has been studied by Dr. G. E. Anastasia, who has 
made numerous mid minute researches on Nwotiana (exjx^rimental reconstruc¬ 
tion of N. Tnbacum by means of N. rustica and Petunia, the extreme forms of the 
species included in the genus) as well as analysing some species of the Primula- 
ceae and especially those of the genus Primula. From this work together 
with his analysis of the species composing the genus Viola he arrived at the 
conclusion that “ the species included in each of the above groups arc com¬ 
pounds produced as a result of various combinations (in number and quantity) 
of the same primordial elements It is permissible to suppose that “ this has 
been the true generative process of all li\mig species to whatever family they 
may belong The researches of the author have clearly proved that the essen¬ 
tial characters of the species are its complexity and its variability (in opposition 
to the fixity of species believed after Linnaeus, although the theory had al¬ 
ready been undetermined by the discovery of mutation). Hence mutation is 
no longer in the words of De Vriks, A hidden inexplicable factbut rather 
a consequence of the complex nature of plants. (Bolletiino tecnico del R. Istituto 
sperimentale per le colUvazioni dei Tabacchi, Scafati, Year XIX, Nos. i and 3-4^ 
and XX, No. i). 

336. Imitation of protoplasm and chromosomes. — Leduc has imitated mi¬ 
tosis and chromosomes by means of Indian ink mixed with salt solutions. Her¬ 
rera has obtained nuclear figures in relief tliat were fixed without difficulty 
by sprinkling over a piece of white cardboard a mixture composed of: almost 
solid commercial sodium silicate 150 gm. distilled water 200 gm. -f ivor}^ 
black 10 gm. and then sprinkling over it some drops of a dehydrating liquid such 
as absolute alcohol. Every drop produces a diffusion field, endocellular currents, 
co-agulates and the appearance of pseudo nuclei and macroscopic chromosomes 
which on drvHlng remain attached to the cardboard. If an inorganic colloid 
(silica) is used it is possible to reproduce the appearance of protoplasm, nuclei, 
cliromosomes, mitosis, etc. It is necessary to remember the existence of 
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inorganic colloids in studying the problem of the appearance of life, (Atti della 
R. Accademia dei Lincei, Rome, Vol. XXXII, No. 9, pp. 508-510). 

537. Coagulation and plant life. — The lowering of the superficial tension 
of the colloidal medium by promoting coagulation stops osmotic interchange. 
M. J. Amar has studied the action of this important biological factor in starch, 
seeds and leaves. (Comptes Rendus de VAcadSmie des Sciences, Paris, Session of 
April 7, 1924- 

53S. New method of estimating hydrocyanic acid in plants. — The plant 
is reduced to powder, some water is added and the mixture left to hydrolise for 
4 hours in a stove at 370C or for 20 hours at ordinary temperature. The hy¬ 
drocyanic acid is then driven of! at low temperature by a current of air and 
collected in a solution of potash and then estimated with iodine (Kohn-AbresT 
and J. Rtcardini {Comptes Rendus de VAcademic des Sciences, Paris, Vol. 177. 
No. 17). 

539. The levuloses in cereals. — H. CoEiN and C. Beevae have discovered 
the presence of levuloses, especially in the scarcely-foniied grains, levigyrous 
elements which make up as much as 40 % of the dry matter ; a small amount 
of levosine is present in the ripe caryopsides and in the flour, and to a less extent 
in wheat and barley. In oats, there is a little levulose in the green culms and 
the grains that are in process of formation, the levigyrous elements are 
completely reabsorbed at harvest-time, so that none are ever ].)resent in the 
flour. Maize and buckwheat never contain levuloses at any period of their 
growth. These reactions can be applied in the analysi.s of mixtures of flour* 
{Comptes Rendus de VAcademic des Sciences, Paris, Vol. 177, No. 20, pp 973-075). 

540. A new crystalline chromogen, esculetol, extracted from the horse-chesU 
nut. — G, Bertrand and Y. DjoRiTCn have succeeded in separating in a pure 
and crystalline condition the substance present in solution in the integuments of 
the young fruits and also in the still green integuments of fully-develojx^d fruits 
as well as in the cortex of 5^oung branches of Aesculus Hippocasianum. Tliis 
substance is colourless as long as it remains enclo.sed in the living cell, but ra¬ 
pidly turns dark yellow when as a result of a lesion of the tissues it is exposed 
and comes in contact with the air. The authors were able to discover that this 
change of colour due to the laccase which is associated with the esculetol in the 
plant. {Comptes Rendus de VAcademic des Sciences, Paris, April 7, 1924). 

541. Plant Veins. —The vascular bundles of plants not only carry raw' 
food material from the roots to the leaves, but also transport the “ chemical 
messengers ” which take tlie place of nerve impulses in the nerves of animals. 
In both cases a stimulus given to one part of the body often causes a reaction 
in a different part. The stimulus is sent through some jflants at a rate of 10 to 
20 millimeters per vSecond ; it is probably conveyed by “ chemical messengers " 
or “ hormones liberated by the stimulated part into the transpiration stream. 
In prof. II. PI. Dixon's words: Whatever the intimate mechanism of the system 
is, the subject of the transmission of stimuli through plant tissues offers a strik¬ 
ing examxde of the swing of the scientific pendulum of scientific opinion. The 
view based upon superficial resemblances, that the vascular bundles are the 
nerves of plants, was long abandoned, but now* we see there is clear evidence 
that they actually transmit stimuli from the sensory to the motor regions, and 
so perform the functions of nerves». Naturally, there are very great differ- 
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ences in detail between the modes of action in the two cases. (Science, 
▼ol. l/IX,No. 1523, p. XI-XII, New York, 1924). 

542. The mechanism of the germmahon of wheat in sheaves as a result of 
ain fdunng or after harvest — Prof. O. MunrraTi undertook the task of 
determining whether, and to what extent, the low temperatures accompany¬ 
ing the rain storms at the end of J une, or the beginning of J uly, were respon¬ 
sible for the more or less severe injury caused by the sprouting of the grain in 
the sheaves wiien the harvesting and stocking had been hindered and delayed 
by rain. The observations of the author showed that: x) the germination 
of stocked wheat (or of cereals of similar behaviour) when the harvesting 
or other oixerations preceding threshing are disturbed by rain is chiefly due 
to the rapid fall in temperature accompanying summer storms which are nearly 
always violent; 2) the low temperatures accompanying the rain at this season 
not only do not inhibit germination but are even the determining cause pro¬ 
moting it; 3) therefore, the probability of injury to the crop is greater the lon¬ 
ger the fluctujttions of temperature continue after the rain, and is, on the con¬ 
trary less, the sooner the temperature reaches the normal maximum; 4) some 
varieties are extremely* susceptible to untimely rain (this has proved to be 
the case with turgid wheats) while others offer more or less resistance (of 
the wheats tested " Carlotta Stramjxelli ” proved always the most resistant) 
If a study w'cre made, in every given case, it would be possible to discover 
the most susceptible of the local types and to find out the best means of 
preventing or lessening the injury (by’* early stocking and threshing etc) 
(Atii della R, Accademta dei Lincei, Rome, Vol. XXXII, Parts 1-2, 
PP- 35 - 

513 - Chamaerops humihs ” as a paper-plant — The utilisation for paper¬ 
making of the dwarf palm (that invades certain sea-shores of North Africa 
rendering them useless for agriculture) would be an excellent means of ex4)loit- 
ing the plant regularty or even of eradicating it. Dr. Lenz has found that, by 
means of the soda treatment, 35 % of unbleached pulp can be obtained from 
this palm. The leaves and leaf-slieaths contain 23% of cellulose and the stem 
contains 11 ^o* (l^’agronomte colon tale, Year 9, No 72, p. 186, Paris) 

544 Alfa, a raw material for paper-pulp, — Nortli Africa is still tiie couxi- 
try that produces most of this Graminiacea which is continually being more 
widely employed for making paper pulp Before the War, Algeria exported 
annually about 1 500000 tons of raw alfa. In 1913 England absorbed 93 % 
of the total production, the rest Ixeing divided amongst Spain (40000 tons), 
Belgium (18 000 tons) and France (800 tons), Portugal and Italy. In Tunisia 
supplied 400 000 tons to France and 45 000 tons to England During the 
War, the exports fell considerably and factories for making pajier-pulp from 
alfa were built on tlie spot; ttere are now in full working order. (Revue 
scientifique, Year 62, No. 7, p. 261, Paris, 1924). 

545. Transport of hevea latex, — The technique of rubber preparation has 
recently been altered in a manner to greatly improve the final product In 
the first place we may mention theHoPKiNSON method which has already been 
widely adopted. This is based on the use of latex transported uncoagulated 
from the plantation; this unworked latex is chiefly sent to the United States. 
It is precipitated in a room heated to 950C. which causes the rubber to be 

ij^Agr, fng. 
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deposited in the form of a very light white and absolutely pure powder of a 
quality superior to any prepared by coagulation on the plantation. 

The Dollar Tine which has been recently started in the United States or¬ 
ganises the sea-transport of latex from Batavia, Singapore, Penang and Co¬ 
lombo to New York. 

The firwSt large consigntnient of this latex arrived in New York towards 
the end of 1922 and consisted of a cargo of some 3000 hectolitres despatched 
for the General Rubber Co. in a tank-ship. The latex came from the society’s 
estate at vSumatra ; it kept very well during the voyage and on arrival was 
pumped out without any difficulty. 

The latex was sent in petroleum tins from Briti.sh Malaya, In 1922 the 
vSumatra plantations furnished about 7000 hectolitres imd in the first half 
of 1923 British Malaya sent over 4000 hectolitres of latex to the United vStates. 
Its carriage presents no difficulties. Thus the product forwarded from Su¬ 
matra is preserved by means of an anti-coagulant (ammonia, cau.stic soda, or 
formaldehyde etc.) and transport by rail in tank-trucks from Dellii to Bela- 
wan where it is stored in floating cistt^nis fiom wliicli it can be pumped into 
the tanks of the .steamers. {I/Agronomiecolomali, Ytvir 10, No 74, pp- ^0-50, 
Paris, 1924). 

546. Camphor cultivation in Romugua — A.s a result of the* efforts of 
the ** Consorzio industriale agrario ” of Cesciia and of various Conmiittees and 
local Public Bodies, foundations liavc been laid for planting camphor on a large 
scale in Romagna with the object of assisting the development of the cellu¬ 
loid and nitrocellulose industries. (Bollettmo delVAssoclaztone italiana pro piante 
medicmali, aromatiche ed aJire iiiili. Year VI, No 91, p lOt)). 

547. A new commercial method of tea adulicraiwn has been reported 
by Prof. U. Brizi It consists 111 wholly replacing the tea leaves by the 
leaves of Osmanthus fragrans a native of Japan and China and grown as £in 
ornamental plant on the whole Mediterraiie^iii coast. The .smiiple examined 
by the author came from Marseilles and from its external characters would 
have been taken as a saniple of the be.st Japanese tea. It was found on ana¬ 
lysis to contain water 8,3 %, ash 0 40 %, substances soluble in boiling water 
32 %, tannin 22 traces of caffein. The adulteration could be detected by 
microscopic examination from the structure of the leaves which is very diffen- 
rent from that of tea leaves. Tlie substitution was probably effected in Japan 
where the flowers of B. fragrans are freijuently mixed with inferior teas in 
order to improve the aroma. Tliis sj)ecies is one of sixty others whose leaves 
are said to be introduced in the adulteration of tea. (Bollettino delVAssocla- 
zione itahana pro piante medicinah, aromatiche ed altre niilt. Year VII, No. 2, 
Milan, 1924). 

548. Exportation of pepper. — The amount of pepper exported in 1922 
from the chief pepper-producing coimtries was (in round numbers) British 
India 58000 quintals; British Possessions 213000 quintals; Malay States 
223 000 quintals ; Dutch Indies 120 000 quintals ; Tndo-China 31 000 quintals, 
Siam 8000 quintals. Thus the exports from the French Colonies (cliiefly 
Indo-China, although in 1921 Madagascar .shipped 21 quintals) would be al¬ 
most sufficient to meet the pepper requirements of France which in 1921-23 
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amounted on an average to 33 420 quintals per annum. (UAgronomie colonmle. 
Year lo, No. 74, pp. 50-52, Paris, 1924). 

54Q. Essential oil of peppermint extracted from peppermint water. — 
While engaged in controlling the yield of the ix?]>pennint distillery (at Pan- 
canlieri, province of Turin, in August 1923) 13 r V. Masskra found that in or¬ 
der to obtain 1 kg. of essential oil about 400 kg of the plant were required 
while vSome 150 litres of water of distillation was produced Hitherto this wa¬ 
ter was regarded as a waste product for it was never re-distilled for fear of 
imparting a bitter flavour to the e.ssential oil. 'J'he author however, tried ex¬ 
tracting the essential oil by means of benzol and obtained fr(3m this water of 
distillation a product which on analysis proved to be of good quality and very 
rich in menthol (57.59 % being the average of 2 tests) T)ut, tlu* return was too 
low, on an average 9 (the loss as a solvent is marked, o io make the 

recovery of the essential oil worth wliile. (Bollettimj delVA^sonaiioiie lialiana 
pro puinte medicniah, afomatuhe cd alUe ntili, Year VT, No n, pp 200-201). 

550 'Hie medicinal use of the bark of Piunu^ Cecumilia ** has been 
reported by ITof A. TroTTKR Although llie medicinal properties of llie l)ark of 
Prumis Spniosa, Ph Padus, J^r. Cerasus, Pr Sendina Khrh ha\e long been 
known and tlie bark of these trees was recognised to have a tome-astringent, 
.sedative narcotic, and esjK‘cially a febrifuge action and was used occasionally 
for vaiious purposes, as is mentioned by some recent authors, the curative 
properties of Pr. Cocumilia ten, a native of Soutli Italy api)C‘ar to have been 
forgotten, although its action as a febrifuge especially in the case of intennittent 
fev’crs is more.* marked than that of the allied forms Its use in medicine seems 
to have originated in Calabria about th(‘ end ot the eighteenth centurv’ 

iino dell'Assoc uielone lialnnia pio puinte medicinali, aromafiche ed nltic iitih. 
Year VI, No 12, pp 220-222) 

551 hqiiiseium arvense, a weed that uin he used in the homt Phaimato- 
pcui - The old herbalist and some of their modem followeis, of wlioiii one 
is Knkji*!', rec'omniend this plant for its medicinal properties The steiile 
stems, if gathered in summer, dried in the sun, or an oven, and kept very 
dry in bags are said to be u.seful as an infusion to cleanse the stomach, but 
must only be taken occasionally. They can be employed, in addition to steam 
baths, in cases of kidnej trouble or of retention of urine. In cases of haemor¬ 
rhage, or effusion of blood, a decoction of the.se stems should be taken at once. 
(M h'jOR.\VANTT, BoUetiino delVAssoclazione lialiana pro puinte niedumail, aro- 
matiche ed altre utili, Year VII, No. 1, p. o, Milan, 1924) 

552. Earlv forcing method. — The methods most generally adopted in 
order to arouse plants especially flowering species, preiiiaturclv from their 
winter sleep are tlie ether method of Johannsen and the hot water batli of 
Moeisch. Recently, Weber has suggested crushing the dormant buds (witli 
pincers) while Richter proposes their immersion for a few seconds in concen¬ 
trated sulphuric acid after which the}’^ must be carefully waslied several ti¬ 
mes. Plants after their buds have been crushed, or burnt by acid, react eiit^r- 
getically to the lesion as soon as they are put into a warm room and flower at 
once. In 1922, Weber proposed Rontgen ray treatment for the same purpose. 
KiiaKS advocated baths of electric light. Another process is the following ; 
dissolve 30 gm. of sugar in 0.5 litre of water and add 20 gm. of fresh yeast: 
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bathe in this mixture for 2j\ hours branches of lilac or Forsythia, then take them 
into a warm room and put the ends of the branches into water, after which 
the buds will soon open and flower. (“ Methoden des Frhtiireibeus Aber- 
haJdens Handlntch biolog, Arbeitsmethoden, 1922 ; (Berichte der deutschen 
botamschen Gesellschaft Vol. 40, 1922 ; Die Umschau, Part 3, Frankfurt a. 
M., iga/j). 

553- Fo7cnig vegetables on the Plain of Alhcnga (prov. of Genoa). — The 
Plain of Albengads the most extensive plain of Liguria, but until twenty years 
ago it was a \'ast marsh on the highest points of which hemp alone was culti¬ 
vated. Now, however, it has been completely drained and the water is used for 
irrigation, so that it has become a centre of intensive production of vegetables 
(chiefly during the winter) and also of fruit. The vegetable chiefly grown is 
asparagus wliich is cultivated in an original manner, generally under glass, being 
forced witli stable-manure, or preferably, cotton waste. This latter substance 
is tile more ex^jensive but it forces the plant very (pnckly and therefore leaves 
a larger margin of profit. The method of asparagus cultivation, as practi.sed 
in the Albenga district, is described in detail by Prof D. Ali,E(;r.i in Giornale 
di Agricoltimi della Domenicadl Piacenza, No 10,1924 

554. The globe artichoke of the Roman Campagna retains its advantage's 
^more tender and savoury), even when growing out of its natural environ¬ 
ment, as has been discovered by Signor li I’ktkorkijj at Lt^ndinara (prov. 
of Rovigo). It apiiears to be more subject to the attacks of mice than other 
less improved varieties such as the “ Comune di Cliioggia (If Loltivatore, 
Year 70, No. 10, p. 297, Caside Munf, 1924) 

555. The fertilising agents of the apricot are, according to Prof. A. Mana- 
FKSI, in the first instance, hymcnoiitera esjx^cially bee.s; tlie niacrogkxssa 
amongst the mollis and then in descending order, diptcra of the Svrphidac 
and colcopteron ; most of the above |x*rforin the same ofllce in the case of the 
peach. (Rwista dt Biologia, Vol. V, Part VI). 

556 . Intensive vine cnlUvation in Bas-Languedoc — E. M. Roger (a 
well-known wine-grow’er of Vaiiniage Nimes) summarises in the title of his book 
his chief principle viz , “ the prosperity of the vineyard of Southern France 
depends upon the conservation of the water in the soil, to a far greater extent 
than upon the amount or composition of the fertilisers applied In his wwk, 
the author descrilied the intensive method of vine-cultivation that he has de¬ 
vised and used with excellent results in his ovm vineyards, lie quotes at length 
from scientific works containing the theoretic basis of tliis metliod thus explain¬ 
ing its success. The author has evidently written writh a view’- to propaganda, 
in order that all may profit from his work and experience, for he enters into 
the all minute technical details. The method was devised for the Mediterra¬ 
nean regions with the hottest and driest sunnners; it is based on the followring 
principles ; 1) the soil water must be stored up and retained as long as possible ; 
2) this can only be done by means of surface work carried on throughout the 
year, 3) in order to be able to work the soil during the entire season, the foliage 
must not lie on the ground and the paths between the rows must be free, which 
necessitates the vines being trained on trellises and along wires; 4) training 
the vines along wires allows of the pruning the long canes of one years growth 
which is the only means of obtaining heavy and regular crops and of allowing 
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tlie vine to profit by its natural advanlages ; 5) this chain is one of wliich 
no link must be wanting, as otherwise the results are entirely different. 

In order to carry out many superficial workings (every 8-10 days), suitablt* 
apparatus must always be at hand in the vineyards. The anticryptogamic 
treatments are carried out on a large scale and as (luickly as jx)ssible. Owing 
to the long pruning and the heavy crop, the \intage is deUiyed J5 days. The 
amount of fertilisers used is small, for 15 years following the vines were 
only manured with wool waste furnishing ^5 kg of nitrogen per hectare. The 
average wine production for the 17 ^'^ears 1007-1023 was 140 hectolitres per 
hectare as against 60 hectolitres |Xir hec'tare in the other Communes of Vau- 
mage. The alcohol content of the wines (both red and white) is at least equal 
to that of the average found in the wines of the same type in that rt'gion The 
author estimates the cost of wine production by his method at is 7(' fr as against 
50 fr in the case of the nietliod usually adopted in Vanmage (training in little 
bUvShes. in vase-form). {La Goi^tte CvUure lutensii'c dc la lupie dans le 

Bas-I anguedoc, 16®, pp. XVI-528, figs, tables 2O se))arate from text) 

557. ihapes as a remedy. -- Acc'ording to Pki Cronzh^ i kg of per¬ 
fectly ripe grapes eaten fasting e\ery morning soon disinfect th<‘ faeces and 
cure llatulence due to infection Both the skins and pips must be swallowed ; 
care, howe\er, should be taken to masticate the latter {Lc Px a^>1 cole 

ei otficuii', Vol. LXXXI, No i i, p 207, M<)nt|x?llier, 1024) 

538 Iaviu^ supports jot vtnes — Signoi A. Zappi-Rkcorj)VT l re\iew''S 
all the various living supports for vines tliat are used in different parts of Italy 
and makes some brief remarks upon each and upon the local conditions deter¬ 
mining their choice, as regards environment and the form in which the vines 
are grown He examines the Common Maple (Acer LantpesUis) wduch ’s 
most generally used and succ'eeds in all soils, except those that are too damp, 
loo dry, or \^ry compact , i'eltis austuil and (’. occidenialis, the author places 
vsdth the Maple as superior to any other plants for the purpose ; the Common 
AvSh {Ffcniniis excehior) that like the elm and poplar ought to be discarded 
since they lia\ e superficial roots and thus exliaust the ground , the Manna-Ash 
(fyuMnus ornus) a tree that tlxrives on stony, sterile .soils; willow {Salix alba) ; 
Black Poplar (Populus mgra), Oak (Quefcus Robut) all \ery little suited for 
supports for the \inc; Queras C'e^fts, ylnx [Ulwus cawpeshis), Conmioii Alder 
(AInns gluhnosa) all of which do w'ell on .siliceous clays , Cornel {Cornus-ma- 
scula) that grows on any soil and in any exposure All tlu.se trees ha\e leaves 
that can be used for .stock-feeding. 

In his Lezioni orali”' advkses fruit-titts being employed as 

sup|x^rts for the vine. His suggestion has, however, not been adopted by growlers 
on a large scale but finds favour with smaller culti\ator.s, thus in some of 
the districts near Bologna, the vines producing table-grai>e.s are u.sually 
trained on rows of fruit-trees tunongst which predominate, ])lum-trees, cherry- 
trees, pear-trees, almond-trees, apricot-trees apples-trees, etc. In the district 
of Imola and in otlier parts, it is very conmion to find at the end of the rows, 
and on the pilkirs in the centre, wahiuts, apples and rarely, pears. 

Amongst the fruit-trees upon which vines can be trained, the following 
deserve mention : apple (Pyrus mahts) the commonest; pear (Pyrits communis) 
growing well on poor soil; walnut {Juglans nigra) much u.sed fonntily in the 
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districts of Ferrara and Veneto, though it gives too much shade which is bad 
for the vine and for the soil; bird-cherry (Pvunus avium) which does not cast 
too much shade» the mulberry {Morus alba) very much used in Emilia where it 
is the favourite tree for growing in rows near high-roads, on the borders of 
fields, as well as at the head of rows, on pillars, etc. If the mulberry is used 
as a support for the vine, two valuable crops can Ixj obtained, but as according 
to the old system, the vines were too much shaded, Castai^dis has adopted a 
new plan. The mulberry is grown somewhat in pyramidal form (instead of 
in vase-shape) and the vines are grown at some distance from the tree by which 
the fruit-bearing branches of the vine are vSupported. The CaSTAt^dis method 
has been adopted by many practical vine-growers of Veneto and Friuli who 
consider it most successful. In Genoa, since remote antiquity, vines liave Ixien 
trained on fruit-trees and olive-trees, the aSvSociation in the latter case lasting 
for about 35 years, viz , until the vine is old and the olive-tree begins to 
bear well. 

In conclusion, the author dcvscribes the manner of raising these living 
supports, especially those employed in Emilia, and the formation in which they 
are planted (Giornalc vinicolo italiano di Casale Movferrato, Year -47, No. 48 , 
year 48, Nos. 3 and 4) 

559, New and valuable Graganoti hybrids — Signor A. PiROVANo men¬ 
tions some hybrids he has obtained at Vaprio d’Adda (prov. of Milan) by 
crovSsing the vine “ Ckaganoci ” or “ Greco bianco (tioted for its almost com¬ 
plete resistance to peronospora) or Pirovano “ lO ” or “ I P. 17 (obtained in 
1902 from pollinating Grecanico with “ Precoce d’Jschia and hence resistant 
to phylloxera e^'en when grown on its own roots though it is of pure European 
descent) on the one side witli Siebel 2052, SiebelGo, Siebel 1077 and Castel J5602 
on the other. By selecting the hybrids obtained, which included man}" gtKKl 
types, the author entirely neglected the question of phylloxera resistance which 
can always be insured by grafting, and onl}' aimed at hardiness, the highest 
sugar content and unexceptional flavour. In the article examined, he describes 
briefly the progeny obtained : two selected fonns are already on the market: 
'' Precursore (vSiebel 60 x I P. 17) which is unusually early in ritxjning, 
and “ Colosso (Grecanico bianco x Siebel io77) with a wonderfully heavy 
yield, both with clean flavour and rcvsistant to disease (IHvista di Ampelografia, 
Year VI, No. 9). 

560. Protection of vines from frost. — The best way of protecting vines 
from frost is, as E. Chimiknti states, to lay them down and cover them 
witli soil before the winter cold sets in, and Uien to train them on trees, for 
at some metres above the ground, the air is wanner than on the level of the soil. 
In Piacentino, and in Cremona to some extent it is the custom to buiy^' the vi¬ 
nes in this mamier; they are trained on a dead trunk or on living trees and fairly 
low down. vSince tlie vine to be buried cannot be stretched along the ground, 
tlic cordon form with low stock or trained on a tree is chosen; pyramid and tree 
forms being avoided. In Piedmont and Veneto the vines supported by 
stakes are bound 4-8 together witli very long trailing branches and covered with 
soil; sometimes the branches, while attached to the stakes, are covered 
with bunches of straw, or else the vines are untied from their supports 
In the plain of Alexandria, the vines are extended on the soil and covered with 
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5 cm. of soil, with the exception of the ends of the branches, which remain ex¬ 
posed. When the stock cannot be bent, it is covered up with soil and the bran¬ 
ches are roughly pruned and buried as above described. In France short prun¬ 
ing has hitherto been the rule, but the cultivation of free-growing vines with a 
strong root-system is now gaining ground. In the case of vines grown accord¬ 
ing to the Gujot system, it is only necessary, in order to be able to bury them, 
to cut back the fruiting branches in the autunm, loosen the woody branches from 
their support, whether a stake or wire, tie them up in a bunch and then lay 
them on the ground and cover them with soil When all danger of frost is 
past, the uimecessary branches are removed and the others attached to their 
sup|X)rts Some persons state that removing the leaves from the stock 
provents rapid thawing and therefore they train the vines on supports, but 
no accurate infonnation exists on this subject. 

In the ca.se of vines growing on the plain, ditcliing and drainage operations 
afford a good protection, but they must be regarded as supplementary to co¬ 
vering the vines with soil 

The autlior lays .stress on the necessity of experimental research on the 
]>rotection of vines from inclement weather (Giornale vivicolo italiano, Year 48, 
No 0) 

361. hxperiments in treating sufta in horses with ''Bayer 205” in the 
Dutch Indies, (1) — Surra in horses wliich is a disease exxurring in India and 
in other Asiatic countries and due as is well-known, to trypanosomes. It 
Cdiuiot be cured, when once it has declared itself, by ** Bayer 205 even if large 
doses aie given. Horses treated with this remedy show serious toxic .symptoms 
urticaria, .severe dennatitis, pododemiatitis, .stomatitis, etc., and rapidly lose 
tle.sh. Fveii small doses of “ Bayer 205 '' produce jXHicxiennatitis with the for¬ 
mation <jf rings, from the number and position of which it is po.ssible to detemiUK' 
the number and age of the injections Even 14 days after the disease has ap- 
]^ared, treatnu^nt with “ Ba3"er 205 " is quite useless; it is also without effect 
in cases of relap.se It can, however, be used as a prophylactic (lo.b gm being 
given per joo kg. live weight). R()DKNWA 1 ,I)T and Donwed , “Bayer 205 
Ixd der Surra des Pferdes in Niederlandisch-Indicn '' Monatshefte fui prakti- 
sthe 1 iciheilkiindc, Year XXXIV, Parts 10-12, p. 3O3, Stuttgart, 1921) 

3()2 Serotherapy against glanders in hnscs. — The immunisation of hor¬ 
ses agaiUvSt the .streptococcus of SCHUTz is rendered difficult on account of 
the frequent accidents occurring during the process In order to prevent these, 
Brcicq-Rousseau, Fargkot and Urb.vin have tried to obtain an active serum, 
using bacteria killed with ether-alcohol as an antigene. They a.ssociated with 
this dead antigene a living antigene of glanders streptococci tiom an agar- 
agar culture. First, the autigenes killed with etlier-alcohol were injectetl for 
10 days in succession, then during the next month, the ether alcohol antigene 
was injected alternately witli living streptococci tliat had been weakened by 
heat, in order to prepare the way for the injection <if a living unattenuated 
culture. (Comptes-Rendus de VAcadimie des Sciences, Paris, Vol. 17, No. 18. 

303. Action of “ Cuprex ” on the ectoparasite of the dog and the fowl. — 
Dr. A. ScHUbKR has tested “ Cuprex ’’ a preparation made by Dt. W. Eich- 


(i) See R. 1924, No. 261. {Ed^) 



5^4 


CVtJmst NOTICES 


noLZ of the “ Chemische Fabrik E. Merch **. It is a solution of a copper com¬ 
pound in an organic solvent. Cuprex answers all the requirements of an anti¬ 
parasite ; when sprinkled, or dusted under the coat or plumage, it kills all the 
living parasites, but in order to destroy their eggs, it is necessary to apply the 
cuprex a second time after an internal of 9-10 days. {Monatshefte jur Tierheil- 
kunde, Year XXXIV, Parts ro-12, pp. 309-359, figs. 9). 

564. Experimental infection of Galleria mellonella with Glaucoma piriformis, 
— A. Lkvoff has inoculated into the blood of the larvae of Galleria mellonella 
a culture of the infusorium Glaucoyna piriformis. The larvae thu^ treated died 
in 8-15 days according to the number of infusoria introduced which multiply 
quickly in the blood. Shortly before the death of the larvae, the blood is free 
from leucocytes (which are numerous under normal conditions) but contains a 
large quantity of Glaucoma piriformis which completely infest the bodies of 
the larvae. (Compies Rendus de VAcadSmie des Sciences, Paris, Vol. 187, 
No. 13, 1924). 

565 Biological study of growth with special application to domestic am- 
nulls. This study which has been made by A (tARTNKR is divided into six 
chapters: Conditions of animal development — Differences between the de¬ 
velopment of plants and animals — Phenomena of animal growth — Analytic 
representation of animal growth — Laws of growth. According to the author, 
“ growth in the general sense is the capacity of living substances for producing 
other living matter ”, whereas “ growth in the more restricted sense is the 
capacity of living substance for making living ]Drolo]>lasni from the dead 
elements of the metabolism of matter especially dining the development of 
the young individual 

The condition neces.sary for growth is the interchange of substances de¬ 
pendent on a series of internal factors such a,s ])resence of living matter ; ade¬ 
quate cooperation of till the chemical and physical functions of protoplasm and 
of the all nucleus; the action of the determinants of the hereditary conditions 
of growth, etc., and also on a series of external factors such as nutrition, 
atmospheric condition, temperature, pressure, etc. 

The fundamental difference between the growth of plants imd animals 
consists in the fact that the chemical energy ]>rcsent in the food of animals 
must first be produced by the plant by means of a given transformation of 
energy. 

In the study of the phenomena of animal growth, the author refers espe¬ 
cially to the domestic steer and considers: 1) the intrauterine period ; 2) the 
extrauterine period; 3) normal and abnormal development. According to 
the studies of Rubnkr, the energy transformation in intrauterine life is 0.7 % 
of that occurring under normal conditions in extrauterine life; in order for the 
foetus to gain i kg. in weight it is necessary to have 2038 large calories for the 
horse, 1915 for the ox, 2929 for the sheep, 2210 for the pig and 2318 for the dog. 

The suckling period alone is of essential importance for extrauterine growth. 
The author refers to some of liis observations respecting the suckling of calves 
(Black Pied Friesians) when teat-reared or bottle-fed. By the latter means even 
better results were obtained than when the animal was suckled by its dam; 
this is due to the hygienic precautions taken in artificial feeding. 

During suckling, the great weight increase and the best use of the food is 



current notices 


515 


made. On measuring the milk consumed by 43 calves and the increase in 
weight of the am'mals during the first and second months, the author found that 
during the second month sojne of the calves consumed, per kg. increase of live- 
weight, five times the amount of milk they consumed during the first month. 
Further, he noticed very large individual variations in the nutritive returns: 
from 3 8 to 28.4 kg. of milk per kg. of increase in live-weight in the first month; 
from 10 to 28 kg. in the second. 

After a sufficient i)eriod of suckling, movement in the open air (grazing) 
is the most important, factor in the growth of young animals. 

Increase in weight and increase in volume do not proceed “ pari passu ”, 
tlie first takes place especially during the first month of life, 'whereas the latter 
occurs especially in the second month. With the attainment of sexual matu¬ 
rity, increase in volume stops or nearly ceases £is a rule, while iiicrca.se in weight 
slows down abruptly 

According to Rubner, if we take 100 as the maintenance ration, i8<) % is 
needed to produce normal giowth in the hors(‘ , 221 % in the ox and slieep; 
222 in the pig. 

(•rowtli can only be estimated by measuring and weigliing, for neither 
ojK'ration alone can .show the Jictual growth \iz., the amount of ncwly-fonned 
living sub.stance. There are no chemical proccs.ses by which the estimate can 
be made. 

In order to obtain an aiial>dic detennination which should give the growdh 
as accurately as possible, Rubner considered the time necessary for an animal 
to double its weiglit. As a rule, the increase in weight ceases (111 young 
iinimals that are being reared) after the fifth doubling of the weight, the rapidity 
\vith wliich tlie successive doublings of weight occur give a clear idea of the 
rate of development. The first period of doubled weight is Uo days for hor¬ 
ses — 47 for cattle — 15 for sheep — 14 for swine — 0 for labbits. In 
all these animals, the amount of energy used during the jx^riod of the first 
doubling of weiglit, for interchange of matter and growth was the same : 
the estimates showed that to double the weight by 1 kg., ^513 caloiits 
were required for the horse, 4243 for cattle, 3()8o f^or sheep and ^734 for 
swine. 

PTom the Pedigree Book of a Breeding-Station for selected cattle in Ba¬ 
varia, the author foimd the following averages for 14 calves: time required 
for first doubling of weight 39 days ; for the second 74 ; for the third lOi. 

Insufficient feeding may lengthen these periods, but hberal feeding cannot 
shorten them although the weight increases owing to fat-formation. The uti¬ 
lisation quotient of energy decreases and the time necessary for doubling the 
weight increases at every successive doubhng of the weight. 

The autlior obtained as averages for 65 cables: increases in live weight 
after one month from birth 63-55 % ; after 2-3-4-5-6 'nonths respectively 29.05 
— 22.68 — 11.68— 13.39 13 94 %■ 

The growtli cur\^e (age on abscissae, weight on ordinates is similar (ad 5 ) 
for all the animals. 

Laws of growth. — Starting from the principle that the amount of growtli 
is in the first place determined by the size of the growing body, O. Schui»p 
has expressed the growth curve by the formula y = where y is the size 
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of the individual at the time t\yois the size at time o, and c is a constant factor 
and t the time. 


The formula suggested by V, H. Bi^ackmann (1919) is of the same type : 
=r where PFi is the weight at the time t\ Wo is the initial weight; 

C 2.718 ; r is the factor of intensity (representing the relative growth rate) 
and / is the time. This formula is only applicable during the season of most 
rapid growth and was devised by making experiments on plants. 

Pui'XER (1917-1920) starts from the principle that actual growth is the diffe¬ 
rence between the building up and the breaking down of the organic substances 
in a living organism. When this difference reaches o, the end of growth is 
also reached. The amount of living substance formed in the time imit, is ac¬ 
cording to Putter proportional to the square of tlie linear dimension viz, 
to li, and the amount of living substance decomposed in the unit of time if a 
given fraction of the total quantity of the organic matter of a body. The 

L ^ K 

growth limit depends on the following conditions — , where k is the 

maximum value of possible growth, K is the rapidity of the decomposition of the 
organic matter (and hence a constant that cannot be separated) and k is the 
formation of new construction material produced by the interchange of sub¬ 
stances (which depends upon the organism itself). L and X are not measured 


empirically, but are deduced from 




where G is the weight. 


Robertson (1908) started from the idea that growth chiefly depends on 
the ultimate size of the individual A). In order to plot the growth curve, 
he made this not only proportional to the <|ualily of the growing substance 
x), but also to the difference .4 — x. Robertson obtained the following 
equation by taking into account the similarity already noted by I<oEb between 

autocatalytic reactions and growth processes - =// where ^ 


is the growth constant, / is the time under consideration and f j the lime in 
which growth produces the size -. Robertson tested liis formula witli 


positive results and used it in the case of man, white mice and frogs. The 
author tested the formula by applying it to 65 calves and obtained concordant 
figures for the found and calculated weights, from birth to the sixth month. 

d X , 

M. OSTWAED (1908) used the following equation / ^ to express the 

U i 

mcrease in weight of growing animals, x is the property to be estimated, t the 
time, and / a function of the growth. The growth curve, as he found, takes 
a similar course in the case of the most different organisms whether plant or 
animal and also in that of a single cell. 

Rubners* formula based on the constancy of energy is of much more ge¬ 
neral application than the formulae we have just considered. The amoimt of 
energy (measured by calories) employed in doubling the weight of an animal 
is the same in the case of all organisms whatever may be the rate of develop¬ 
ment. When any animal has reached its final size, the substance of its cells 
has put forth an equal amount of energy in the work of growth. This “ dynamic 
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law of growth is expressed by Rubnkr’s formula, 17 + IT = constant, where 
U is the calories developed in the decomposition of food during the growth 
period and W is the growth. Therefore W equals the product of the daily 
number of calories used (e) and of the period (in days) of growth; hence, 
e < Z - f- IF — constant. 

It follows from this law of growth energy, that the amount of energy used 
in growth is independent of the rapidity of growth On the other hand, the 
formation of new living matter requires the same fraction of the total amount 
of metabolic energy in growing animals, that is to say the growth quotient is 
always the same 

Taking as his t)asis the great importance of the law of surface areas for 
all the processes ot energy, Rubnkr first (1002) formulated the relation exist- 
ing between mass, employment of energy, and surface area The growth of 
mammals that are developing is always the same relatively to the surface area 
and geiierall}^ the output of energy required to attain this growth rises from 
!oo to i5() The average composition of the body and its nitrogen con¬ 
tent do iKjt alter during growth . therefore for a 100 % increase in the amomit 
of nitrogen, there is a 5g % increase in heat production ; viz , a 1 increase 
in nitrogen means a o 3() % increase in heat production, vue-versa a i % de- 
crea.se in nitrogen causes a o 7 ^ % decrease of energy in calories. 

The author concludes by givdng a list of cjuestions that can only be an.swercd 
by nu alls of t‘Xperiniental investigation 

(jrafiing niterstiiial glands on horses. — VKCCIIIA, Director 
of the Royal Stud Station of Reggio Emilia, has performed tliis operation 
on cl valuable horse suffering from premature senility The interstitial glands 
used weie taken from another honsc of the same Station The operation was 
most successful and perfectly effectual, the reproductive energy of the stallion 
was restored and its general condition of nutrition and activity remaine<l 
iionual [L'ltnJia oinicola ed agrarui. Year XIV, No. 8, p. 125, CasalMonfer- 
rato, 1024) 

5f)7 Food valves and body needs — The object of the Bulletin is to 
en.ible the student of foods to see quickly in what proportions the fiv e impcir- 
tant constituents -- energy, protein, calcium, phosphorus and iron -- are 
supplied in 50 common foods. The charts show’ at a glance how much of the 
different foods are required to make a complete ration, or wdiat food can best 
supply any particular constituent (Farmers* Bulletin, No 1383, pp. 35, 
charts 50, IT. S Department of Agriculture, Wasliington, DC rt)2s) 

308 Handbook on better livestock feeding. —Tliis booklet contains in con¬ 
densed form practical and up-to-date information on the ft'eding of cattle, 
hogs, sheep, horses, and poultry, compiled as a result of a wide study of 
farm feeding problems. 

In this handbook all the different cluvsses of animals are considered sepa¬ 
rately. For instance, there is special infonnation on feeding yoimg animals, 
dry cows, sires in service, weaning pigs and calves Consideration is given to 
the feeding of farm wastes and by-products, the use of mineral feeds, the use 
of self-feeders, tonics, hogging down crops, commercial feeds, dehoming and 
castrating, with relation to feeding and management, mixing feeds and making 
up balanced rations, shelter for animals as it affects their production, water 
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and salt. Sample rations are given for the various kinds of animals under dif¬ 
ferent conditions, llie importance of good breeding in obtaining maximum 
gains is emphasized. 

** No set of specific feeding rules can be wisely applied throughout the 
country says John R. MoHi^ER, Chief of the Bureau of Animal Industry, in 
a foreword to the liandbook. “ Local conditions, seasonal changes, and 
many other factors he continues, '' combine to make the best feeding 
practices change from place to place and from time to time. This liandbook 
discusses the main points most commonly encountered in feeding, ])ut which 
vshould always be adapted to local conditions. More general discussions of 
feeding practices will be found in Farmers* Bulletin and other publications of 
the department, also in publications of the State agricultural colleges and 
experiment stations. 

Copies of the handbook, which is known as Miscellaneous Circular i, may 
be obtained free, as long as the supply lasts, by addrcvssing the Department of 
Agriculture, Washington, D. C , U S. A 

569. Estimating the weight of cattU on the basis, of the circumference of the 
chest. — The following method was proposed by Erich Scnui ;5 von Vorskow- 
SKI and is recommended by Prof B Moreschi on account of its extreme sim¬ 
plicity. The circumference of the chest if measured behind the withers and 
expressed in centimetres nms into three figures, the first is disregarded, the 
second denotes a zentner (100 pounds) and the third a pfund (0.5 kg). To the sum 
of these two weights is added, for a circumference exceeding 150 cm , a number 
of pfunds that increases with the circumference (on account of the parallel 
increase in the weight of the skeleton) in the following manner . from 150 to 
155 cm. 20 pfund, from 156 to i()o cm 30 pfund, from ibi to 1O5 cm 
/{O pfund ; from 1O6 to 170 cm. 50 pfund , from 171 to 175 cm. bo pfund ; 
from 176 to 180 cm, 80 pfund, from 181 to 185, loo pfund; from 180 to 
T90 cm. 120 pfund ; from 191 to 195 cm. 140 pfund; from 196 to 200 cm , 
ibo pfund ; from 201 to 205 cm., 200 pfund, from 20O to 210 cm , 259 pfund ; 
from 211 to 215 cm., 330 pfund ; from 21O to 220 cm., 430 pfund ; from 221 
to 225 cm., 450 pfund ; from 22b to 230 cm , 450 pfmid and for circumfe¬ 
rences exceeding 231 cm , 500 pfimd (the growth of the skeleton having 
ceased.) (B. Morksciii, Giornale di Agncoltura della Domenico, Year XXIV, 
No. 7, p. 60, Piacenza, 1924). 

570. Functional genotypic selection of Holstein-Frtesians ni the United 
States. — The Society of Breeders of Holstein Friesian Cattle in the United 
States which since 1885 has organised milk control of the dairy cows entered 
in its Pedigree Book has recognised for some time past that, in order to 
effect more rapid and certain improvement, it is not sufficient to eliminate Uie 
least productive cows (mass, or phenot)rpic selection). It is also necessary to 
identify and select the families and lines (pure lines if possible) with high 
milk yield and high butter-fat percentage (genotypic selection). The society has 
therefore started an Advanced Register in which are entered the most 
productive cows and the bulls that have sired the cows giving most milk 
and butter. This genotypic system of selection has given satisfactory 
results 

An exceptional specimen of cow on the Advanced Register is Duchess 
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Skylark Orrasby which gave in the year 12 589 kg. of milk containing 543 kg 
of buttcr-fat. (Rivista d% Zootechme, No. 1, 1984, Portici). 

571. The Piedmontese Breed of Cattle is regarded by Prof. A. Gioda, Di- 
rettore del Comizio Agrario di Mondovi, as one of the best milk-yield breeds of 
Italy and well able to bear comparison with the Brown Swiss breed, provided it 
is carefully selected; he therefore expresses the wish that this selection work 
should be carried out at the new Stock-Breeding Station at Cuneo. 

At the Dairy Cow Show organised by the “ Comizio Agrario di Mondovi ” 
the following plan was adopted : the best milkers were chosen from their exter¬ 
nal appearance and then subjected to milk control for a whole year, the milking 
register being of a, very simple type The cow to which-the prize was awarded 
was six years old had calved in November 1920, and yielded on an average 
i.f kg of milk daily in May (the sixth month after calving) . 13 kg in June ; 
12 in July , 7 in August ; 0 in September, 5 in October ; 4 in November, tliat is 
to sny t 8()0 kg in the seven montlLS of the test and not less than 3500 litres 
in the tw(‘lve months of continuous lactation 

572. Selection and crossing in poitltvv-brceding (Prom a series of reports in 
the National Poultiy Journal, Nos 121, 123, 126, 132, 133, 134, vol III, 
London) - P. L Stanley gives the outstanding results obtained with a Wliite 
Leghorn cockerel (bred from a 12 montlLS trap-nested brid with 2(>5 egg record) 
and well selected White Wyandotles, Briff Orpington and White Opington 
All the Wyandotte cross posseSvSed large Wyandote combs and dusky white 
feathers, dark legs with white on the shanks (although both parents had yellow 
legs) I'he cockerels and puUcts from the White Orpington cross were 75 % 
white plumage and the remainder blue ; legs clean white Of the Buff cro.ss 
none* came pure as regards plumage ; good white legs 

O Smart discu.sses Poultry Fanning and research work and notes 
the importance of sex distinction of chickens at birth. The results of his owm 
tests have led to the conclusion : 

1 Wliite Leghorns x Indian Game cockerel (yellow' legged) : chickens 
with yellow legs male, those with dark legs female The pullets are, however, 
bad layers 

2 Silver hens v (^old cocks give females always gold and males always 

silver 

Pencilled Wyandotte - Golden Pencilled Wy’andotte give fine table birds 
at 14 w'eeks of age ; pullets moderate layers 

3. Black legged cock x Wliite or yellow legged hens e. g , Wdiite Leghorn 
\ Wliite La Bresse give females with blue or black legs and the majority of 
males yellow legs ; an excellent table cross and good Layers 

The programme of the work undertaken by the Animal Breeding Research 
Department Kdinburgh includes: 

1. Systematic study of linked inheritance in the domestic fowl with special re¬ 
ference to breed and utility characteristic, —The study of crossing and back-cross¬ 
ing is proposed for the following breeds; Minorca, Light Brahma, Rose-comb 
White Dorking, Houdan, Black Scotch Dumpie, Black Leghorn, Brown Leghorn, 
Partridge Wyandotte, Golden Campine, Salmon Faverolles, Gold-pencilled 
Hamburgh, Sicilian Butter crop. 

2. Nature of hybrid vigour in the domestic fowL — Rhode Island Red x Light 
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Sussex cross is under investigation and a study will be made of hereditary fac¬ 
tors including fecundity, maturity, shape and size. 

3. Physiology of the sexual cycle in the domestic fowl, — Investigations will 
include: a) microscopic study of correlative changes in the pituitary, thyroid, 
adrenal glands and internal organs of reproduction in relation to the out-stand¬ 
ing phases in the sexual history of the bird; b) effects of administration of 
glandular preparations upon sexual maturity and broodiness. 

4. Determination of sex in the domestic fowl. 

5. Factors influencing success in natural and artificial incubation. 

N. Brooksbank, poultr}^ raivSer, appl)dng the results obtained by Pi^N- 
NETT at Cambridge has vsuccessfully crossed Light Sussex with " Brown I^e- 
ghom ”, and has confinned the results obtained with “ White La Bre.sse‘’ and 
*' White Wyandotte 

J. Dryden of Oregon Agricultural College Corvallis, has succeeded with 
” Barred Plymouth Rocks ” to increase the production by breeding and to 
nearly double the egg production in less than 10 years (average about eggs 
in the first year and White Leghorns (average lot)). By crossing these breeds 
and breeding back to Leghonis for two generations and then mating, the same 
result was secured. The first crosses gave a low production, though liigher 
than the Leghorns or Rocks BHirther crosses ga\c tor 1*\ 135 5 eggs per hen 
In six generations this was increavSed to 231 5 

The simplicity of increasing production by breeding is emphasised One 
of the cliief factors of importance is moisture conditions in connection with 
incubation. 

Observations are made as to: i) fat content m eggs in relation to rate of 
la3dng; 2) intcUvSity of laying in the first year as indication of high standard in 
succeeding years; 3) hens which have inlierited good laying capacity come to 
laying maturity sooner than the pullet of |X)or laying capacity ; 4) there is no 
particular correlation between the various nieavsureiuents of hens, both good 
or bad layers may have long or short backs , a long or short keel, etc. 

Noi^and has shown by experiment that the idea tliat eggs from un.selected 
food laying hens do not always ” perform ” is imfounded In one year start¬ 
ing from November, when the hatching took place, the hens selected and the 
discarded hens produced almost an equal quantity of eggs and tlie slight infe*- 
riority of the eggs from the latter group was compensated for by the fact that 
the maximum quantity was produced in winter and therefore of good market 
value. The egg laying capacity depends on several factors and not on 
one only 

573. The Calalana, or Prat poultry race in Italy. — The Catalan race was 
created in Spain by crossing Asiatic races with local races. The hybrids produce 
much delicate flesh and also lay many and large eggs. According to the biome¬ 
trical studies carried out at the Rovigo Avicultural Station, the average weight 
of the cocks is 3 kg., while that of the hens is 2 1 kg., the eggs weigh on an aver- 
age 03.9 gm. The breed is very hardy and (iuiet, so that the fowls do not need 
much space, but they should be provided witli vShelter from the weather and 
frovSt. The Catalana race is much to be recommended for the hot districts of 
Italy. 

The Rovigo Station possesses very fine specimens of these fowls that are 
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descended from stock purchased at the World Poultry show at the Hague. 
The cocks are very suitable for mating with the various local races. The Direc¬ 
tor of the Station, Prof. A. Gmoi has tried crossing tlie Catalan race with the 
native Polesan race and has obtained specimens of two types, in one the 
birds are fine and uniform, and of a partridgt‘ colour The eggs of the 
hybrids are far larger than those of the common fowl; they weigh on an 
average 08 gm.. although some turn the scale at 7 ^ gm After the hens have 
laid for some time, the weight of the eggs decreases although it never falls 
below 60 gm. The Catalana fowl requires plenty of food, otherwise its good 
points do not come out. (Giornale di A^ficoltuni della Domenica.lAo 12, 1024). 

574. Foivls and fowl-house constmction — P Pitancic, describes how fowls 
should be lodged in order to make them as confortable as possible, and he dis¬ 
cusses the four factors : air, light, comfort and hygiene in regard to their bear¬ 
ings on fowl-liouse construction One chapter is devoted to vshellers and pens. 
The author concludes by giving exact details of the convStruction of a fowl- 
house that can be built by the poultry-keeper liimself. 

The first pamphlet deals with the different breeds of poultry (“ Race de 
Poules ”). The pamphlet reviewed above is followed by others entitled • Taying 
(“ Jai Ponte ”) How to make an Incubator {Comment construirc sur nunie une 
eleveuse avhfiLielU) Cliickeii-rearing How to feed fowls - Treatment of 
Fowl DiscavSes [Comment soigner les poules<x). A House for 2000 Laying Hens 
[line installation pour 2000 pondeuses) 

“ Comment loger les poules. comment construirc soi-meme un ix)ulailler 
(m T()^, pp i6, figs 0, Libraire speciale agricole, 58 Rue Claude Bernard, 
Paris V), part of a series entitled: “ connaissances pratiques sur Televage 
de la poule 

575 Polyemhryonv in silk-wovms. -- Tliis term is applied to the hatching 
out of 2 lar\"ae from a .single egg (Bione, Medio \^aro, Chinese Tau Kwei, White 
Chinese breeds) or of 3 larvae from one egg ((ireen Chinese), The phenomena 
have been obscr^ed by L Pk'tORini and R Di Tocco during their studies at 
the R Stazione bacologica di Padova ”. [Atti della R. Accademia dei Lincei, 
Vol XXXTI, Parts 3-4, pp 102-103, Rome, IQ23) 

37(). The effecl of electrical high frecjuency fields on embryonic derelop- 

has been studied by L. Giankerrari and K Paonovanoni in the “ Mu- 
seo Civico di Storia Naturale di Milano ” on fertilised eggs of Salnio hicustris. 
Many and varied monotrosiiies were produced in the majority of cases mal¬ 
formations consisted in the re-duplication of the anterior parts {Atli della R Ac- 
cademta dei Luicct, Vol XXVII, Vol II, pp 576-578, Rome, 1023I 

577. Neolithic material used in the preparation of soil. See: Comptes rendus 
de VAcaddmie des Sciences de Paris^ No. 4, Bol. 176 

578. New method of detecting the adulteration of coco butter. — The number 
of cc. of acetyl-acetic ether are foimd which it is necessary to add to a 20 % 
solution of chlorofonn in order to render it persistently turbid at ordinary tem¬ 
peratures. By means of liquefaction it is also possible to separate coco-but¬ 
ter from the other vegetable butters used for its adulteration. (A. RozhtER, 
Comptes Rendus de VAcadimie des Sciences, Paris, ScvSsion of March 10, 1924). 

579. Separation by the acetone method of the proteids of milk serum. — 
This method was devised by PiETTRE and A. Vila for the analytic treatment of 
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blood serum or plasm. PiETTRE found tliat by the acetone method, milk serum, 
like blood vSerum and white of egg, could be decompOvSed and the proteids se¬ 
parated out. This treatment did not destroy any of the elements of the milk. 
Milk albumin is characterised by the physical properties of its solutions and its 
peculiar appearance when solid. If forms a syrupy light-coloured substance 
which when cold suddenly becomes a solid white mass, that again becomes soft 
under the heat of the hand. {Comptes Rendus de VAcademie des Sciences, Paris, 
Vol, 178, No. 3, 1924. Ibidem, Vol. 170, p. 1466, 1920). 

580, Improvements to he introduced in the manufacture of a'* Pasta Cotta 
cheese. — The manufacture of these cheeses can be greatly simplified and many 
accidents can be avoided by using liquid rennet and inoculating the milk (which 
should be collected with care to insure cleanliness) with a lactic ferment pre¬ 
pared at the temperature of 45-50® C. from skimmed boiled milk, preferably 
with serum pastorised at 100®C. (P. Maze, Comptes Rendus de VAcademu des 
Sciences, Paris, Vol. 18. (No. T2, 1024) 

581. The antiseptic power of bi-chromuic of potassium and of hi-chromate 
of copper has been studied by A. Sartory and R. Sartory. The authors 
recall the Chavasteeon process (i) for prCvServing timber with bi-chromate of 
copper which led them to study the antiseptic action of this salt in destroying 
cultures of fungi {Penicilhum glaucum, Mucor racemosus, Rhizopus niger, 
Phycomyces splendcns and Sierigmatocvstis nigra). They arrived at the follow^- 
ing conclusions: 1) bichromate of copper has a stronger toxic action on the 
inferior fungi studied than bi-chromate of potassium , 2) the structural changes 
observed in the cultures in the presence of bi-cliromate of copper arc more far- 
reaching than those observed in the case of bi-chrotnate of potassium {Comp- 
tes-Rendns de VAcademie des Sciences, Paris, Vol. 178, No. 15, 1924) 

582 Three new insecticides, two of them chemical and one mechanical, 
have been developed by the joint forces of the exj>erts on insect fighting of the 
U. S. Department of Agriculture, of several States, and of the National Caiiiiers 
Association. They are calcium cyanide, nicotine dust and the “ aphidozer 
Calcium cyanide is made from lime and the nitrogen of the air and can be pro¬ 
duced cheaply. Both of the chemicals have been successful against the com¬ 
mon pea-louse or apliid, against wliich the National Cauners Association is 
waging a determined fight. Tliis insect has given its name to the aphidozer, the 
mechanical insecticide. This machine when driven through a field of pea vines 
sweeps off the aphids into a container, as much as eleven pounds of the plant 
fice have been collected from 2.5 acres of peas. [Science, Vol. TXI, No. 1523^ 
p. XIV, New York, 19241). 

(i) >See R., 1924, No. 301. (Ed.) 
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THE IMPROVEMENT OF RACES OF AGRICULTURAL 
PLANTS AND LIVE-STOCK AND MODERN GENETICS. 


Modern studies of the improvement of races of agricultural 
plants and live-stock are based upon the recent discoveries of bio¬ 
logical science and especially upon four classes of facts, experiments 
and theories which for the sake of clearness may be grouped under 
the following heads : 

(1) The hereditary phenomena of crossing and the theories 
relating thereto ; 

(2) The conception of mutations, or sudden variations; 

(3) The conception and definition of elementary species as 
compared with the Linnean species ; 

(4) The cytological theories connected with the study of hy¬ 
bridisation and of mutations. 

Ever since man has reared domestic animals and cultivated 
vegetables and cereals by the light of every-day experience, as Mas- 
SART expresses it, he has been aware of the fact that the offspring 
resembles the parents. Further, not only the characters proper to 
each species are transmitted, but even apparently insignificant 
details. 

The scientific study of hybrids, or the progeny resulting from 
the union of two individuals differing from one another in a certain 
number of characters, has revealed many facts of undoubted interest 
which allow different classes of phenomena to be grouped together. 

When the hybrid is intermediate in character between its two 
parents, it is termed an intermediate hybrid. 

In other and rarer cases, the hybrid is unilateral and only repro¬ 
duces the paternal characters (patroclinic), or the maternal characters 

I ^ A gr. ing. 
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(matroclinic), as happens in some strawberries and in certain animals 
(amphibians) resulting from experimental crossing. 

Finally, alternate or Mendelian inheritance properly so-called 
is encountered. In alternate inheritance, one of the parental forms 
is dominant in the first generation, whereas in the second generation 
segregation takes place, the hybrids lesembling one or other of the 
parents, there being no intermediate forms (Mendelian inheritance 
of the pea-type). 

MiIvLARDET in his article on hybridisation without crossing or 
false hybridisation of certain species of the genus Fragaria has at¬ 
tempted to prove that the products obtained form an exception to 
the general rule of mixed inheritance in so far that they exactly re¬ 
produce the specific t^^pe of either the male or the female parent 
(unilateral hybrids). Owing chiefly to the influence of (iiARD, these 
unilateral hybrids have bi^en exi>lained as cases of i)arthenogenesis, 
male or female, inasmuch as in the first case, the male element is 
believed only to stimulate the development of the ovum, and in the 
second (as zoologists have found to occur in ephebogcnesis), the male 
cell develops at the expense of the ovum, which only supplies the nu¬ 
tritive and not th(‘ hereditary substance so that the inheritance is 
wholly patrocliiiic. 

Matroclinic inlieritance, which is relatively freqm‘nt in some gen¬ 
era of plants, appears also to be i*xi>lained by parthenogenesis 
or pseudogamy, the latter term being used by Fockk to express the 
absence of fusion between the male and the female cell. 

Intermediate hybrids include mosaic hybrids and mixed hybrids. 
In the former, the parental characters are distributed in mosaic 
fashion in the various parts of the body, while in the latter, they 
are mixed and superimi)osed, but recent researches have shown the 
existence of all the intermediate forms between mixed and mosaic 
bastards. Intermediate hybrids (taking the term in a wide sense), 
are intermediate in form between the pair of opposite characters. 
The type of inheritance known as the maize tyfjeor the Zea type 
is also very common among plants. If for instance, a line of Mira- 
bilis Jalapa with red blossoms is crossed with a white flowered line, 
the hybrids of the first generation (Fj) bear red flowers. 

Kibes intermedium is the result of crossing Ribes nigrun with 
Kibes sanguineunL Amongst animals, the hybrids leporids'") 
between the hare and the rabbit are a classical instance as is akso 
the mulatto resulting from the union of a negress and a white man,. 
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or vice versa. The variety of Zea Mays with blue grain, if fertilised 
by a variety of maize bearing yellow grain, produces a hybrid with 
\dolet grain, while if a black and a white fowl of the Andalusian strain 
are mated, pure blue Andalusian chicks are obtained. 

On the other hand, in that form of intermediate hybridisation 
in which there is mosaic segregation, the paiental characters do not 
fuse or separate but appear side by side in the form of a mosaic in 
each hybrid individual. Thus, the hybrids of Linaria vulgaris (with 
yellow flowers) and of Linaria purpurea (with purple flowers) have 
variegated yellow and purple blossoms. 

Mosaic inheritance has been called by Bearinghem Naudinian 
inheritance after the botanist Naudin who discovered the law go¬ 
verning it (i). 

Modern science has sought to find for Mendel's laws of alterna¬ 
tive inheritance a c3i:ological basis 'which Mendel himself believed 
to exist. Bateson says ‘‘ by crossing tw^o species of oi)posite char¬ 
acters, hybrids are obtained " It has been shown that the repro¬ 
ductive chaiacters of these species are of two kinds, each of wliich 
is purt^ in regard to one alone of the hereditary characters. This 
propert> of the germ cells and their consequent incapacity of trans¬ 
mitting both of the opposite characters is the principal fact that has 
been demonstrated by the work of Mendel 

It is not however surprising that when Mendel’s laws were re¬ 
discovered, an attempt was made to make them agree with those 
theoiies of inheritance which, like that of Wp:ismann, tried to locate 
in the germ cell the hereditary particles representing the different 
characters and to explain the separation of the unit characters by 
means of the mechanism of the reducing division that accompanies 
the maturation of the sexual cells. 


(i) Another *iKcial cK'^s of hvbncl^ a*- that of th< tjraft h\bn<l, well known among pkiiits, 
which is impoitant both from the agricultural and the genetic stuidTK>ints Lo PRiORr’s 
view may bt adopted ami graft hybrids regarded as the rc'.ult of the somatic, cedis of the 
stock and the scion which arc capable of producing individuals witli int« miediatc characters 
or upon which has bt<n sutH^nmposed a mosaic of elements of v.iriablt si/i and different modes 
of arrangtinonl 

'file analogy existing bctwe‘cn graft hybrids anti sexual hybrids might give rise to the 
idea that the first are the products of the muon between two vegetative cells, one belonging 
to the stock and the otlur to the seion, but this hypoUitsis wlueh was suggested in 1850 by 
Alessandro Braun is at variance with Weisbiann’s thexiry of Chromosome reduction Accord - 
ing to Strasburger, a graft hybrid would appear to be a hyptrchimaera, viz , a special 
graft With vegefttUve apices possessing two kmds of embiyonic cells 
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According to various authors, Mendel's law of alternate inher¬ 
itance may be summarised under the following heads: 

(i) The principle of unit characters : The inheritance of an or¬ 
ganism may be regarded as composed of a series of characters that 
are transmitted in the form of indivisible units, or character units 
(Dk Vries). 

2) The principle of dominance: The opposite unit characters 
present in the parents do not generally mix in the offspring, but 
one of them is dominant and usually suceeds in expressing itself 
completely, while the other is recessive and is temporarily 
concealed. 

(3) The principle of segregation . Kach sexual cell is pure as 
regards some unit character, even if it is derived from an impure, 
or hybrid parent. In hybrids, the determinants of opposite characters 
are separated in the sexual cells in such a manner* that the latter are 
different and pure as regards a detcnuiTied unit character (Conklin) 
The principle of segregation was indirectly included in Sanson 
and Quatrkkages' law of reversion which is well-known to stock¬ 
breeders, but the advance in Mendel's views consists in the substi- 

f 

tution for the theoretic concept of atavism the concept of the segre¬ 
gation of unit characters in the sexual cells. 

The principle of dominance had also been already advanced 
by Godron (1859), but Mendel defined its scope by means of his 
hypothesis of unit characters. 

In the modern parlance of Mendelian inheritance, the word 
“ factor ” is used to denote something that undergoes segregation 
in the sexual cells and is in some way or other connected with the 
organism containing it upon which it exercises a certain influence 
(Morgan). 

In the nucleus, the inherited particles (genes), which are localised 
in the chromosomes, would seem to correspond to the factors. The 
chromosomes, as is well-known, occur in a fixed number in each 
species, and if « is the number of chromosomes of the species, the 
sexual cells when mature contain n chromosomes, so that by fertili¬ 
sation, the original number n is made up. It will be seen presently 
how Neo-Mendelism has tried to bring the known c)i;ological facts 
into agreement with the present laws of heredity. 

•Every germ-cell (gamete) possesses a transmissible unit (gene) 
for each character. 

If in the zygote, or product of the union of two sexual cells. 
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there are two genes representing the same character, a homozygote 
results. 

Bateson calls every 2 x product a zygote and reserves the term 
homozygote for the cell derived from the union of two similar gametes 
{A A), and that of heterozygote for the product of the union of two 
dissimilar gametes (A B), 

The heterozygote is characterised by the fact that in the formation 
of the germ-cells, the opposite particles do not pass into the same cell, 
but always divide. If the female heterozygote A B produces eggs, 
these eggs contain either A or i?, this being the law of the scission 
of heterozygotes. From the cytological standpoint, this would seem 
to be explained by the fact that the genes representing the opposite 
character are situated, in the homologous chromosomes (respectively 
of paternal or maternal origin) of the 2 x generation which during the 
formation of the mature sexual cells, resulting from a process of 
reduction, divide once more. 

Two factors united in one heterozygote are called paarling 
a pair (Correns) or concurrent factors (Tsciiermak) , or antagonists, 
or allelomorphs (Bateson). 

When only a single genot>^)ic difference exists between the 
parent organisms 1 \ the Fj hybrids have two kinds of gametes, and 
therefore in the F^ hybrids, there are four combinations. In such 
a case, we have, for instance, V 1 ", V v, v F and vv and since V v 
and p V are the same, there are three genotypic constitutions. Since 
however, when dominance is present, V v and T" I’ individuals are 
apparently or phenotypically identical, the number of different 
phenotypes is only two. 

On the other hand, with two genotypical difference like A-a 
and B-b, we have four kinds of gametes {A B ] A b , a B; a b) and 
hence 4 x 4 — 16 combinations. 

In doubled heterozygosis, the formula for the distribution of the 
phenotypes is (j + i)" ^ 9.3 * 3 * i. 

The higher the degree of heterozygosis, the smaller is naturally 
the number of homozygotes as compared with that of the hetero¬ 
zygotes. 

According to the presence-absence theor>^ the dominant 
character alone is represented by a material body, whereas the reces¬ 
sive is due to the absence of this body. The red and the white colour 
of sweet-peas would, for instance, form such a pair; white being only 
due to the absence of red. Thus can probably be explained the fact 
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that in many plants and in many animals colour is dominant over 
absence of pigment. 

Peate. however contends that the recessive character also has a 
material basis, or fundamental factorand that by means of 
adding a supplement ” the dominant character is obtained. 

In the classical and typical case of Mendelian inheritance, the 
varieties differ in one character only, and if A is crossed with B, the 
resulting A B form produces pure gametes, A B, These are 
what Bateson terms .simple allelomorphs. If on the other hand, it 
is a question of a complex character, the allelomorphs are complex 
and in the formation of the gametes they divide into hyp~allelomori)hs, 
in which case the zygotes do not form gametes of two kinds, but 
a number of different gametes, and in the subsequent generations, 
the different characters appear combined according to the rules for 
the crosses of hybrids and polyhybrids 

From the union of different kinds of gametes there arise different 
fonns known as varieties. Those varieties that originate from the 
separation of pre-existing complex chaiacteis are called by Bateson 
analytic varieties” in contradistinction to ‘‘synthetic varieties” 
which are not due to division, but to the addition of a new character 
According to the presence-absence ” theor\", the recessive 
gamete R does not contain any gene, but according to the ” impurity 
of the gametes ” hypothesis it contains part of the dominant gene 1 ) 
It may also be supposed that the factors do not divide into two parts, 
but 1 ) is found in the latent condition R [D) and in this manner the 
impurity of the gametes would be due to a latent state. 

The advocates of Mendelism have long contended that the purit}" 
of gametes means that the hybrid D R forms germ-cells containing 
only Ry or only Z), but since the R individuals on being fertilised 
sometimes reveal the dominant cliaracter Z), the theor\" of the ” im¬ 
purity of gametes ” has arisen together with the kindred hypotheses 
of contamination or ” changes of value ” 

Those processes which are not included in .splitting may be called 
with Peate ” changes of value 

According to Plate’s theory, the recessive state depends upon one 
gene, or fundamental factor, which he regards as a chromosome. 
The supplement, on the other hand would seem to be an enzyme 
which by its action on the fundamental factor produces the dominant 
quality, v^ince every enzyme has a specific action, there must be 
an enzyme for every gene. If an enzyme becomes inactive, the do- 
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minant character is changed into the recessive which may explain 
the phenomena of the inversion of dominance met with in some breeds 
of animals as the individuals become older. 

JOHANNSEN maintains that the idea of a factor is chemical 
rather than morphological and Bateson attributes to these particles 
properties similar to those of ferments. 

It must be allowed that the morphological and the chemical 
theories of genes appear in opposition from a certain point of view. 
An attempt has been made to account for certain contradictions 
to the laws of Mendel by bringing forward a number of subsidiary 
hyi>otheses, which however only have the effect of sliaking the founda¬ 
tions of the theoiy itself 

External characters may depend upon one, two, three or more 
genes of different hereditary quality and can be distinguished as 
monogenic, digenic, trigenic and polygenic This has given rise to 
different inheritance formulae (Cuicnot) . In opposition to the poly¬ 
genic quality there are various equalising factors (Nilsson-EiilE) 
viz., several facirors that act together to produce the same external 
character such as the same colour, or a given length of an organ, 
such being intensifying or cumulative factors. 

Lang gives the names of polymerism ” and genomerism 
to this phenomenon and these factors respectively, while Tschermak 
speaks of plurfactorial differences and Plate uses the term homo- 
merism On the other hand, in characters that are not “ equal- 
itaiian but pol^^genic, the different factors can in their turn in¬ 
fluence the characters and may be either epistatic or h5q>ostatic 
(Bateson). The term epistatic has been introduced by Bateson 
and signifies the cloaking [Verdeckung) of a dominant factor. 

The cliaracter that masks is called epistatic, wliile the masked 
character is described as h>q)ostatic. A character may in this way 
become invisible or latent although it is present all the time, which 
is entirely different from the cases of typical Mendelian segregation 
of two simple opposing factors. In these cases of h}T 30 stasis, the 
segregation factors are naturally complicated (Baur). 

For instance, in the inlieritance formula S. G. D of grey in which 
S represents a black pigment, D its intensit}" and G a yellow pigment, 
the latter may be wholly masked by S so that its presence can re¬ 
main unsuspected until it is revealed by" crossing. In this manner, 
it behaves like a cryptomeric character (Tschermak), that is transmit¬ 
ted without its existence being known. TscidvRMAk gives the name 
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of ctyptomerism to the phenomenon of the appearance of new and 
often atavistic characters that were apparently absent in the parents. 

In other words, a character may dominate another without 
bein^ its allelomorph. According to Bateson, there are positive 
characters which behave to one another as if the one were dominant 
and the other recessive. 

Thus the dominants of different pairs may be interrelated as 
q>istatic and hypostatic factors, but whereas the dominant and the 
recessive factors of the same pair divide and migrate to two different 
sexual cells, the epistatic and hypostatic genes can pass without 
separating into the same germ-cell. 

As JOHANNESEN rightly says, epistasis has nothing to do with 
dominance in the strict Mendelian sense of the term. 

Colour, in many cases, is a polygenic character. Bateson 
and PtTNNET have studied it in the sweet pea, on which among the 
various different factors, there is one which acts as the developing 
and another that plays the part of an intensif5dng factor. This would 
explain the fact that on crossing two varieties of sweet peas, both 
with white flowers, a hybrid with purplish red flowers like the wild 
Sicilian type is obtained. 

Baur states that in Antirrhinum, the colour and shape of the 
flowers depend upon as many as twenty factors, while Castle believes 
the coat colour of rabbits to be determined by eight factors of which 
one for instance decides the intensity and the other the uniformity 
of the colour. 

The independence of the colour is not however always evident; 
thus in the flowers of Lathyrus odoratus, a certain shape is correlated 
with a given colour. Bateson suggests that this may be due to the 
existence of complex relations between the unit of inheritance which 
cause some combinations to occur more often than others. 

In analysing the characters of a race, it must not be forgotten 
that the same hereditary factor may give rise to different external 
characters which make their appearance at the same time, or pleio- 
tropism according to Pi,ate. The phenomenon of pleiotropism 
has therefore to do with the correlation of organs to which attention 
had already been called by Darwin in his memorable works. 

When a gene is pleiotropic in its action, or manifests itself in 
different places, it is a question, according to Fruwirth, of a corre¬ 
lation of the quality; when however one gene is present for each 
quality, there is a correlation of genes. 
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As Todaro ri^ly states, the study of correktions is a matter 
of the greatest theoretical and practical interest. Seemingly insigni¬ 
ficant characters and organs have often guided the selector to his 
greatest triumphs, while the success of breeders depends chiefly 
upon their capacity to realise more or less easily and rapidly the cor¬ 
relations that may exist in the plants on which they are working. 

Important in this respect are Nilsson’s researches on the corre¬ 
lation of characters in varieties of fine-grained barley suitable for 
brewing , his work proves the importance of correlation between 
botanical characters and agricultural properties. 

In the segregation of unit-characters, it is found that sometimes 
certain characters, instead of being absolutely independent, are 
bound together in such a manner as always to be transmitted together, 
but never separately. lyinkage is the term for this associated 
hereditary transmission of characters. In order to find a material 
basis for this phenomenon of linkage, Mendelians suppose these 
characters to be present in the same chromosome, so that when a 
chromosome passes in its entirety from the mother-cell to the daughter¬ 
cell, aU the characters whose determinants are situated in the same 
chromosome invariably remain linked together. 

In the case of two linked characters, it should be noted, that in 
gamete-formation, instead of gametes of 4 kinds, as in a typical 
Mendelian hybrid, there are only 2 kinds, and the hybrids will be 
composed of three forms like a monohybrid. 

DrosiOphila having 4 chromosomes of unequal length is a par¬ 
ticularly favourable subject for determining which chromosome con¬ 
tains any special determinant, since the largest number of interlinked 
determinants are referred to the longest chromosomes and the 
smallest to the shortest chromosomes. 

An attempt has been made to define the cytological basis of the 
Mendelian laws by supposing that the hereditary outlines of the whole 
organism occur in duplicate in the immature germ-cell (2 x gene¬ 
ration), one group beii^ of maternal origin and the other of pa¬ 
ternal origin. 

Subsequently, the sum of these hereditary outlines are thought 
to be arranged in .such a manner, that two homologous chromosomes 
(viz. one of paternal origin and the corresponding chromosome of 
maternal origin) will contain the same number of determinants (or 
genes) with the result that the determinants of every character 
will be duplicated in the fertilised sexual cell. 
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An organism containing 2 « chromosomes (diploid number), 
would therefore possess two homologous (paternal and maternal) 
series of hereditary outlines that again divide in the immature germ¬ 
cell into n chromosomes (haploid number). 

vSupposing the factors to be arranged in a line along their respect- 
tive chromosome and admitting the individuality of the chromosomes, 
then when two organisms differ by as many characters as there are 
chromosomes, the normal proce.ss of nuclear division accounts for 
the distribution of the characters in the hybrids, but when on the 
other hand, the organisms differ by a larger number of characters 
than there are chromosomes, an interchange of particles can, in 
Morgan’s opinion, always be understood. 

In order to got over the difficulty of this apparent contradiction 
of the laws of disjunction, recourse is had, where the identity of the 
chromosomes is admitted, to the theory of so-called " crossing-over ”, 
according to which the two homologous chrorao.somes twist over one 
another and uniting at the point of contact appear to change places 
with the homologous chromosome, so that there is an exchange of 
allelomorphic factors. Finally, in eases of polymerism, or of multiple 
factors producing an external quality, it is conceded that these factors 
are localised in different chromosomes and not in homologous chro¬ 
mosomes as is the case with opposing characters. The theory of 
multiple factors thus serves to explain certain deviations from the 
Mendelian laws, but the numerical ratios, in simple Mendelian cases, 
can also Ije disturbed by the fact that in the production of the gametes 
in the Fj, on account of a special attraction exerted amongst some 
factors during the process of division, the various gametes are produc¬ 
ed in jnoportions differing from the normal ratio, so that in the case 
of a di-hybrid A a Bb, by means of a special attraction (coupling, 
or ” Verkoppelung ”), between A and B, and between a and b, the 
four gametes A B, A b, a B, a b, are not formed in equal numbers, 
and therefore the distribution formula of the phenotj’pes varies 
from that of the typical duplex heterozygous condition. 

An opposite phenomenon is repulsion which prevents the pro¬ 
duction of some gametes, or causes them to be present in smaller 
proportions than the ratio forecasted according to simple Mendelian 
phenomena. In short, neo-Mendelism has endeavoured, wherever 
possible, to reconcile cytological data with the phenomena of inher¬ 
itance in crosses either by means of reference to the mechanism of 
reduction division, or by stating like Bateson that segregation takes 
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place prior to reduction which suggests the old idea of pre-reductional 
somatic segregation. 

The neo-Mendelians regard segregation as an essential fact, 
while the phenomenon of stable intermediate forms is explained by 
the theory of multiple factors. If the products of the first genera¬ 
tion (Fj) are intermediate, those of the F. will present more marked 
differences. A large number of similar factors would seem to depend 
on segregation (hypothesis of homoeomerism). Lang practically 
denies the existence of alternate inheritance which would explain 
the characters of intermediate hybrids such as varieties of shade in 
mulattos. In fact, according to the hypothesis of Lan('t and East, 
certain characters as being the result of the cumulative effect of similar 
factors would be more or less dominant according to the number of 
cooperating factors in each special case (Conklin's mixed inheritance). 

Finally, there are some biologists, like the botanist Baur, who 
on the other hand, question the fixit>^ of intermediate hybrids, even 
in the crossing of si)ecies. 

The intermediate hybrids of species of the genus Hieracium, 
^^hich are a stock instance, have been explained in quite another 
wa}" by Baur. Such hybrids come from parthenogenetic diploid 
eggs, and since reduction division takes place without segregation 
in such cases, the hybrids would be of an intermediate character. 

In the opinion of the neo-]\Iendelians, dominance and recesshnty 
have only a secondary importance and both Batkson and Mor(;an 
agree with this view. In the case of intermediate h^d^rids it is, 
according to Morgan, quite impossible to know which of the two 
characters is doniinant. 

According both to Bateson’s and Morgan's theories wliich ad¬ 
mit the piinciple of indivisible factors, separation is a necessary 
proc'ess in inheritance. 

It is certain that one way of analysing the laws governing h}"- 
bridism would be to study cases where the two races crossed do not 
differ in possessing a pair of opposing characters (bisexual crossing), 
but differ, as happens in two different species, in one given character 
(unisexual crossing) that would remain solitary in the cross. 

In unisexual crosses, this unpaired character induces sterility, 
although how it has this effect remains unknown. Further in the 
species-hybrids forms intermediate ('* Zwischenform ") between those 
of the two parents occur. These intermediate forms are fixed and 
do not assume atavistic characters. 
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Thus species-crosses appear to produce intermediate hybrids, 
but it is difficult to verify their occurrence because in the (second 
generation), sterility usually makes its appearance. 

As has however already been stated, Baur admits that alternate 
inheritance occurs in species-hybrids. 

Peate considers that nature has a tendency to transform alternate 
inheritance into intermediate inheritance. 

Gross, on the other hand, is of opinion that alternate inheritance 
is exceptional, even in races with Mendelian inheritance and regards 
intermediate inheritance as the basis of the origin of new species. 
He considers that variety with intermediate inheritance, and not 
variety with Mendelian inheritance, is the true starting point of new 
species. 

According to Rabaud, the two phenomena, complete dominance 
in conformity with the rules of alternate inheritance, and the produc¬ 
tion of intermediate forms are only two modes of the same process, 
and he regards the contradiction, which students of genetics believe 
to exist between the two different forms of inheritance as limited 
to the external appearance and devoid of real foundation. 

The solution of this problem will be discovered when the invest¬ 
igator instead of simply stating that the colour A is dominant, 
will take the further step of analysing this character. A new path 
in this direction has been opened by chemical analysis and the above 
statement of Rabaud is doubly true if formal analysis is followed 
by practical analysis. In this connection may be quoted the recent 
opinions of Pigorini and Munerati respecting chemical analysis 
in connection with their researches on silkworms and sugar-beets 
respectively. 

Darbishire introduced chemical investigation into Mendelian 
researches on peas in order to determine certain chaiaci;ers that cannot 
be discovered by any other means. 

Munerati recalls other researches of the same character con¬ 
ducted by Beakeseee and Parneee and gives an interesting account 
" of his own observations on sugar beets. In the populations obtained 
by crossing white-skinned sugar-beets with forage-beets having 
pigmented skins, individuals were found which possessed the distinct 
characters of the sugar beet type properly so-called (white skin and 
pulp, and sugar-beet shape). These hybrids would certainly have 
been classified among the individuals of sugar-beet type by the exi)ert 
in morphological genetics, that is to say, as pure-bred specimens. 
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but the chemical test revealed their hybrid origin and showed that 
the forage-beet characters were only masked. 

Mention is also made of the interesting observations of Pigorini, 
which show that the phenomenon of the coloration of the silk-worm 
cocoon is probably by no means as simple as would appear. By means 
of spcctrophotometric investigations, Pigorini succeded in showing 
that the so-called white cocoons contain jiigments, and that in order 
to decide the question of dominance, the intensity of the character 
must be estimated. 

However, as a rule, according to the principle already enunciated 
by OoDKON, species-hybrids are of fixed intermediate character ; 
in this they differ from race-hybrids, where in the few cases in which 
they occur, they are always homoeomeric. 

IvOTSY has tried to give a c>i;ological explanation of the different 
behaviour of the hybrids of the first generation , he suggests that 
race hybrids following Mendeliaii laws are duplex forms in which 
all the chromosomes are paired, whereas there are many hybiids 
of semi-duplex in which the chromosomes are not paired, since 
the number of the paternal and the maternal chromosomes is not the 
same. If it be admitted however that the semi-duplex forms are 
fertile, this explanation of Lotsy does not hold good. 

Mendelism has had the effect of causing the value of species and 
of varieties to be re-examined from the standpoint of genetics. 

Many discussions have arisen as to the scientific concept of race, 
but most authors agree in regarding a race as an aggregate of indivi¬ 
duals possessing the same power of transmitting the typical mori)ho- 
logical and ph3"siological properties of the same race, that is to sa^", 
they are homozygous as regards these properties. According to the 
recent definition adopted by Malsburgs at the International Agri¬ 
cultural Congress, a race is composed of a population with the same 
genotj^pes, which may however differ as regards phenot3q)ic or 
apparent characters, without making transmissible the somatic 
qualities of the several individuals (the modifications of the race 
qualities) or the phenot>q>ic divergences due to environment, or 
ecologically acquired. 

The tCvSts of fertility and sterility in hetcrozygotes were regarded 
by Cuvier as the best means of distinguishing true species from false. 
This test is also adopted by Italian technicians, who reserve the name 
of hybrid for the sterile offspring of tw’o species, wliile they term the 
fertile product of two races, or varieties, a half-breed (“ meticcio'*). 
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Although this nomenclature is practical from a certain standpoint 
and when applied to the small number of domesticated animals, 
it could not be generally adopted (Ghigi). 

In the groups of animals that have already been studied, the 
crossing of systematic species of the same genus, frequently gives 
rise to fertile heterozygous individuals, whereas sterile heterozygous 
individuals often result from crossing different genera and even 
families. 

The reason of the infertility of hybrids has yet to be determined. 
According to Poi,ns and others, it is attributable to a disturbance 
of the phenomena accompanying the maturation of the sexual cells. 
PonivS gives the name of toconoti to h3’brids in which the germ-cells 
arrive at maturation, while he terms steivonoti all hybrids whose 
germ-cells abort before maturation, wliich would ^eem to occur when 
different species are crossed. 

The continual fertility of certain plant hybrids has already been 
admitted by Naupin. Broca calls hj^bridisation r(\sulting in fertile 
hybrids, eugenesis, and applied the term dysgenesis to h\'bridisation 
producing sterile hybrids. 

Modem genetics have still to show in man\ cases whether ster¬ 
ility depends upon disturbances due to different numbers of chromo¬ 
somes, or different properties of the plasm or to both causes. 

As Haeckbr remarks the number of chromosomes in some groups 
of animals is relatively uniform. It is the opinion of the author that 
in these groups it is easier to obtain fertile hybrids even between 
species, whereas sterile hybrids would more readily" be produced 
where the number of chromosomes in the species crossed is different. 
The recent experiments made by Nikoeaeva in crossing species of 
Avena wtih different numbers of chromosomes show that, at any rate 
in the case of plants, this hypothesis is more i)robable than hoTSv's 
theory of chromosome arrangement. Nikoeaeva's suggestion would 
explain why fertile hybrids are more common in certain groups of 
plants and animals than in others. There is no doubt that a 
series of cytological researches in this direction would be of signal 
importance (i). 


(i) The cytological rehtarchcs on the behaviour ot tin* chromosomes of mutantb are n4>t 
very exhaustive This btricture does not apply to the interesting and important investigation^ 
resulting in the discovery of triploid and tretraploid species in which the number of chromo¬ 
somes is tre*bled or quadrupled ; in other words, it is not desired either to deny or affirm th«i t 
amphimutatious may arise in thib manner. It is obvioub that from the union of two reproduc- 
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Naturally, it is quite possible that, in other cases, not only the 
number of chromosomes, but also the chemical composition of the 
plasm is concerned. 

The extraordinary vigour (heterosis) of hybrids incapable of 
reproducing themselves may at first sight seem a contradiction but 
can be explained from the cytological and i>hysiological standpoints. 
It is possible that the excitement of the plasm which endows the 
hybrid with vigour may yet be accompanied by a disturbance of 
its germ elements and an alteration in the nucleo-plasm relation. 
Perhaps some light may be thrown upon these pioblems by the study 
of the inteinal secretions of hybrids. 

v^ome investigators wish to give the name of hybrid to the pro¬ 
ducts of species-crosses, while reserving for the ])rodiicls of race- 
crOvSses the term lialf-breeds, but since it is often ver>^ difficult to 
distinguish species from races, lliis distinction becomes as HveckER 
says a peiitio pnncif^ii; therefore it is better to define a hybrid as the 
product of ciossing of forms that have a different descent, so that 
hybridisation may be described as the reunion of two germ-cells that 
do not contain the same hereditary outlines (Correns). 

Pliysiologicallv a hybrid is a heterozygous organism no matter 
what its genealogical descent may be; therefore, as Johannskn 
says, the purel\ jihxsiological delinition possesses advantages over 
the genealogical definitions jneviously emplo^'ed. 1 )E Vries b\’ 
means of his mutation theory of discontinuous variation tried to 
ex])lain the difference between s]>ecies-hybrids and race-hybrids. 

Meiidelism, in so far as it appeals to genot>pic differences, has 
brought about the re-examination of the value of evolutionary theories 
which, like the mutationism of 1 )E Vries, connect the vaiiability 
of species with the theory of the transmission powei of the geim. 

According to De \"ries, a mutant possesses one hereditary quality 


im iells with an number of dipltnrl \.hi«mnwnn , ipl nd-picic^, loi in'^tanoc ^ 

arc oblamed The point that not ckar is tin behdvi mi (if Iht < hronKJsonies (Knv«.d fiom 
parents pussessinv; ehiomosomes that differ coiiMdeiably m uunihti aiul ol which om lot dots 
not undtryo icduction division It is <inly necessary to icfcr to the vaiious authors in order 
to see the iiiictrl<nntv that exists regardinc; th( lutmpn i<itiou oJ the numerical aiiangtinciit 
of chromosoine'^ m intermediate hybrids It is evident that a lubnd capable of tran^^nuttinc; 
new characters to its oHspiing can rc'suU from a new icgul.it dirangt-mcnt ol ehiomosomes, 
but that lixtvl inlcnnediate hybrids can be piiKlucul, Lors\ believes, fiom luictrlaiii ar¬ 
rangements of chroino'^omes seems to be very doubtful Tlu fact th.it numerous hybnds with 
diifeieiit ds>»ortmcats of ehiomosomes prove sterile owing to evident malformations ansing 
during the maturation of the germ-cells, which sugge*st‘' Uiat no general legulatiou of the cliro- 
mosomes has taken place is ccrtainl> in favoui of the point of view here expressed 
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more or less than the species, while a variety has the same number 
of hereditary qualities as the species, but in the variety, one of these 
qualities is latent. 

Ever>^ progressive mutation is based on two occurrences, the for¬ 
mation of a new hereditary quality and the activation of this quality. 
In variety-crosses, all the qualities are paired and therefore the 
crosses are called bisexual as in the Mendelian hybrids. 

On the other hand, in crosses between mutants, the number of 
the qualities differs in the two parents and therefore unisexual crosses 
are obtained. As De Vries says, bisexual crossing gives the idea of 
complete symmetry, since all the units or characters unite in pairs. 
In unisexual crosses, one or more units remain unpaired. It must 
be remembered that Mendee’s law applies to the bisexual cross of 
De Vries, not to unisexual crosses. 

The mutation theory of De Vries has been weakened by the 
unknown origin of Oenothera Lamarckiana. If the views of De Vries 
are correct, this plant should be regarded as a pure species, but ac¬ 
cording to the opponents of De Vrocs, it is merely a fertile hybrid, 
while the illusion of mutation is caused by the re-appearance of reces¬ 
sive forms. Such an occurrence was actually observed by Towf;r 
in the case of crosses of Leptinotarsa. 

Here there is clearly a vicious circle, because while the Mendelians 
have tried to explain by means of the mutation theory certain phe¬ 
nomena connected with the laws governing inheritance in crosses, 
the laws of hybridisation are called upon to furnish an explanation 
of the actual nature of mutations and give them a special significance 
and a limited value. 

When a new quality arises and at once becomes active, a case of 
progressive mutation ari.ses, but if the new character is latent, the 
mutation is retrogressive. 

Regressive mutations, where one factor is lacking, are much 
commoner than progressive mutations due to a newly-formed factor, 
or degressive mutations caused by the activation of a latent factor. 
Mutation can be regarded as the consequence of a chemical modifica¬ 
tion, or the more or less complete disappearance of a factor, or on the 
other hand, as due to the formation of a new genotypic unit. As 
regards a mutation involving the hereditary particles or genes (the 
ideomutation of Peate), De Vries gives the name of species to any 
form produced by the neo-formation of a gene, while he reserves the 
term variety for all forms produced by the transformation of an already 
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existing gene. Many mutations are fixed, that is to say, they are 
transmitted without attenuation, but oscillating mutations also exist. 

Unstable mutations with imperfect dominance are extreme cases 
of variable mutation; an instance of these is the polydactylism of 
guinea-pigs and of fowls. Thus Houdans and Dorkings are char¬ 
acterised by the presence of a fifth toe due to the reduplication of the 
pollex ; hence the above breeds are known not to be fixed. Similar 
unstable mutations are the bi-lobation or tri-lobation of the caudal 
fin and the exophthalmia observed in some varieties of Chinese 
fish. Although these varieties of fish have been reared for centuries 
in the Far East, it has nevei been possible, even by means of the most 
car(‘fit1 selection, to fix these charac'ters. 

is of opinion that in these unstable varieties, there are 
two opposing characters with an alternate change of value. 

Mutations in species of plants that stand self-fertilisation badly 
(mai/e, rye, etc.) aie not, as Blaringhrm notes, larer than in other 
species, but the conditions of grain formation prevent natural, or arti¬ 
ficial selection and render line separation difficult, if not impossible. 
The hindiances are naturally much less in the case of plants such as 
tobacco that can eciually well be self-fertilised or crossed. 

I )E \"riks has thoroughly discussed this question in his study on 
proj)inquit>. The isolation of mutants is greatly facilitated in the 
case of self-fertilised species as is shown b}" the existence of a large 
number of gaiden varieties. 

When the mutation gives rise to a variety pro})erly so-called, it 
is not difficult to get rid of the mutant character, which becomes a 
recessive in two generations if a variety is crossed with the original 
Species , tliis was found by Johannsen in his experiments on beans. 
Though mutants behave like elementary species, the results are less 
clearly marked than in the case of such species and the return to the 
species form is generally slower. Thus, Dr Vries found that the 
pollen of the new^ species, Oenothera lata, aborted and the plant could 
only be propagated if fertilised with the pollen of Oenothera la'^narck- 
tana. Most of the mutations occurring in higher animals belong to 
the class represented by the mutation observed in the Mauchamp 
Merino sheep, since the change effects a unisexual individual and 
usually one only. In order to get rid of the new character, it is neces¬ 
sary to apply the law of segregation, to select the recessives, or failing 
these, tlie hybrids that possess one of these new characters. 

The selection of hybrids is ver>’ different both as regards the 
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method employed and the results obtained. New hybrids (hybrido- 
mutations, or amphimutations), when reproduced by seed are rardy 
stable, the law governing their return to the original condition operat¬ 
ing more or less potently according to climatic conditions, fertilisers, 
etc., and it is difficult to find conditions of equilibrium that allow 
such combinations to remain unchanged (Blaringhem). The se¬ 
lection of hybrid lines is only possible when the object in view is 
clearly defined and, as far as possible, limited. 

In hybridisation however, it is necessary to distinguish clearly, 
crosses between two ^ecies (De Vries’s unisexual union), where the 
hybrid is fixed and of very limited fertility and the more usual type 
of cross, vi2. that between two varieties, differing from one another 
only in respect of two opposing characters of wliich one is dominant 
and the other recessive, so that their progeny present all the combina¬ 
tions regulating Mendelian inheritance. 

In the latter case (stock breeders’ crosses), the fertile products 
are termed half-breeds. Even here, so-called reversion phenomena 
occur, as indicated by Mendel's law, with the predominance of one 
type over the other and a return to one of the pure breeds. 

De Vries’s theory, in so far as he considers variability to depend 
solely upon the genotypic variations of the germ, reduces the value 
of selection in the Darwinian sense, for the apparent race improvement 
obtained by the selection of a group of individuals is only due to the 
fact that this assemblage (called a population) is not genotypically 
uniform. 

The idea that the Einnean species includes a large number of 
elementary .species has already been accepted by Jordan in his 
valuable studies on Draba verna ; hence elementary species are also 
called “ Jordanian species”. Later, it was seen that the same small 
species is made up of a larger or smaller number of lines 

JOHANNSEN calls the group of individuals resulting from the fer¬ 
tilisation of a homozygous individual a “ pure line ” (genat)q)e), in 
contradistinction to the " population ” which is a “ phenotype ” or 
an assemblage of individuals without genotypic unity. One pheno¬ 
type may contain numerous pure lines, or biotypes. The variability 
curve of everj’ pure line is much slighter than that of the phenotype. 
Pure lines may arise in organisms reproducing themselves by self¬ 
fertilisation, by means of parthenogenesis, or by asexual methods of 
reproduction, such as budding or division. Instances of such pure 
line formation is seen in bacteria and Cyanophyceae, organisms that 
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propagate themselves asexually, and in some parthenogenetic apoga- 
mous plants. A homozygous race produces a pure line as a result of 
self-fertilisation or vegetative reproduction, and pedigree cultivation. 

JohannsEn’s theory has modified accepted ideas respecting the 
regression of fluctuations, or Gaeton's law of regression, according 
to which the average in the progeny of extreme variations tends to 
approach the general average of the population. Johannsen has 
shown that mass selection thus applied to all the individuals of a 
population which have the desired character displaces the average, 
because the population is a mixture of pure lines each having its own 
curve, so that when all the lines are taken together, a sum of the 
curves is obtained. 

Mass selection therefore offers no advantages, because if success 
111 obtaining a majority of pure lines characterised by any extreme 
given variation is reached, the general mean will be slightly displaced, 
but among the offspring there will be many individuals which do 
not possess the desired variant. 

Johannsen has shown that selection acting upon a jiopulation 
can displace the mean value of a character in a pure line. In other 
words, according to Johannsen, selection in the case of a pure homo¬ 
zygous line, would have no effect. Johannsen is of opinion that Men- 
delian unit factors are relatively constant and stable in different com¬ 
binations, and that the variability occurring in a }>opulation that 
constantly propagates itself by means of cross-fertilisation is largely 
due to the segregation and recombination of these factors When 
self-fertilisation is continuous in a heterozygous population, homo¬ 
zygosis is definitively attained and the primitive variability largely 
disapj)ears. Potential variability is s3uionymous with genotypic 
impurity (Hageuoorn). 

Gross is decidedly opposed to this concession of Johannsen 
and sa^^s tliat if Johannsen s views in this respect were correct, 
genotypes would be found (pure, isolated races) and not phenotypes 
in nature, whereas just the contrary is the case. According to Gross, 
selection does not isolate pure lines, but onl}' destroy s some of them. 
On the other hand, Johannsen's theory is naturally accepted by the 
neo-Mendelians and the mutationists, since it shows the new formation 
of biotypes by mutation, to be the one source of organic evolution. 

Certain fluctuations which are regarded b}^ the upholders of the 
efficacy of selection as the expression of a single factor, or a single 
hereditary unit are on the contrary, due to the separate or combined 
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action, of various factors working in the same direction (intensifying 
factors) or in an opposite direction (inhibitory factors), or in an un¬ 
defined direction (modifying factors), so that, as Mctnerati expresses 
it, the sole office of selection is to bring about a different orientation 
and a different combination of the factors working in cooperation. 

When the breeder carries out selection on a population, i e., on 
an assemblage of individuals which present a perpetual and infinite 
re-combination of Mendelian factors, he actually only chooses a ** com¬ 
bination of factors and renders it homozygous by means of inbreed¬ 
ing, which is naturally more quickly effected in the case of self-fertil¬ 
ising species. 

The question is eiitireh’ different when the breeder isolates true 
mutations, or sports. 

Finally, as has been said, hybridisation with the choice of the 
desired re-combination of factors, wdiich can be continued until a 
homogeneous product is obtained, provides a new source for the 
selectionist. 

The aim of selection and of hybridisation is the isolation of homo- 
Z3''gous biotypes, but according to Ix^isv, homozygous individuals 
in the strict sense of the word do not exist. 

JoiiANNSRN subsequently mentioned the discontinuitv of consti¬ 
tution in biot>pes. Tike the chemical molecule, biot3'pes vaiy in 
structure. If it is admitted that the constitution of a biotype may 
become fixed, it is also admitted that new species may be formed 
(I^hlmann). 

In the meantime, Joiiannsen has applied the term of pure line 
to the progeny of a homozygous plant capable of self-fertilisation. 
In cross-fertilisation, according to Fruhwirth himself, there is no 
question of pure lines, but of a mixture of lines from which it is ne¬ 
cessary, by means of selection, to isolate pure lines. 

Caster is doubtful whether a pure line can ever have been ob¬ 
tained in any of the present races of animals or plants and Root quest¬ 
ions how far so-called pure lines are really pure and whether the enig¬ 
matic origin of biotypes is not concealed. 

It cannot be denied that the extreme conclusions of neo-Mendel- 
ism lead back by a vicious circle, to a denial or depreciation of the 
value of evolution in so far as once the importance of selection is 
rendered problematic, and doubt is cast upon the formation of new 
genes, evolution is reduced to the recombination of factors and 
becomes a preformistic theory. This is the Batesonian exaggeration! 
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The criticism of modern scientific thought, leaving out of account 
any consideration of the advantages accruing to practical agriculture 
from a better knowledge of the laws of hybridisation, leads therefore 
to a thorough examination of the theories of ]\Ikndel and of De Vries, 
which meet at some points and both alike hesitate before the lack 
of any clear knowledge of the formation of the unit of inheritance. 

No one would wish to deny the great merits of Mendel and the 
imi)ortance of the scientific movement based on the laws formulated 
by liini respecting inheritance in hybrids. These laws, in spite of 
ver^" numerous excejitions, have still to be tak(m into account. 

Mkndp:l himself would not have incautiously wandered into 
the labyrinth of the doctrines u]>held by the iieo-Mendelians, who 
make* Ihc great mistake of piling hypothesis on hypothesis in order 
to e.^jdain airpareiii excejdioiis to the laws of MivNI>el which appear 
to us of little importance. The number of biologists who have enrol¬ 
led themselves as su])porters of the crossing-over theor\’ is tiuly re¬ 
markable. Despite the convinced Mendelians and the c\i:ologists 
who thiiikto follow the fashion, the author is convinced that crossing- 
over does not exist and is a mere illusion. 

In all the course of his cytological studies, he has never seen the 
breaking and rejoining of tlie segments of a chromosome, and such 
phenomena only exist in the ])haiitasy of their inventors. 

^Moreover the interchange of the genes could be accomplished in 
a much sim])ler manner. The position should not however be a.ssumed 
of dc'iiyiug that the chromosomes have any influence upon the 
phenomena of heredity, .since as recent researches have proved, 
quite new biotypes may arise from a lunv combination of chromo- 
.somes w'hich is sometimes, but not alwa^^s (Artom), due to hybri¬ 
disation. 

A new po.sition as regards the relations betw^^en hybridism and 
the evolutionar}^ theory has lately been taken up by Rabaup. 

He is of opinion that amphimixis is certainly (as Welsmann be¬ 
lieved), a source of variation, but not the sole source, in the sense of 
facilitating new" combinations of characters and determinants (which 
is Weismann’s theory). Rabattd regards the variation induced by 
amphimixis as due to actual interaction and in necessary and constant 
function of the medium. A variation caused by cro.ssing would be 
derived from the complex of organism, luedium and environment. 
There would be a susceptible period in the evolution of the gametes 
during which the influence of the medium would make itself especially 
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felt: this is overlooked by Morgan and the neo-Mendelians in general. 
To put it is other words, it is a qufstion of a parallel influence acting 
at the same time upon the germ and the somatic cells. 

The phenomena of dominance and of recessivity are sometimes 
investigated morphologically only and not physically ; the Mendelian 
laws are also applied, as Morgan states to the least important charac¬ 
ters of individual variation and not to the typical variations of the 
organisation so that, while Mendelism limits itself to the analysis of 
trivial phenomena, an attempt is made by means of neo-Menddism 
to formulate a general theory of evolution and thus solve the most 
obscure problems relating to the formation of types. 

When, however, an explanation of biotypic discontinuity is 
sought in a comparison with the building up of the chemical molecule, 
and this discontinuity is regarded as pre-supposing a continuity of 
phenomena (Uhland), then for the biological atomistic theory must 
be substituted a dynamic conception and Mendelian inheritance lim¬ 
ited to a plasmatic inheritance (Durken), which leads to the problem 
of the origin of the new genes. 

On the other hand, the genes should be investigated from the 
dynamic standpoint and not considered merely as material particles, 
as has been done by Uexkuee and Reinke. 

The doctrines of the neo-Mendelians are also at variance with the 
chemical theory of genes, for if the exciting and the inhibitory action 
of a factor is chemical, the micromeristic concept, which is purely 
morphological, and not dynamic, is at once left out of sight. 

To attempt, as is the habit of the neo-Mendelians, to analyse 
morphologically the inheritance of colour is a serious mistake, since 
colour more than any other character requires chemico-physiological 
analysis. 

From the evolutionary standpoint, neo-Mendelism takes refuge 
in the preformistic doctrine, because it has nothing to saj regarding 
the origin of the genes or of the unit-characters; therefore the 
theory of their recombination so dear to the hearts of the neo-Mendel¬ 
ians resolves itself into a sort of kaleidoscopic diversion. 

Just as the neo-MendeUans can say nothing as to the origin of 
new genes, so the mutationists can give little or no information respect¬ 
ing the origin of lower species. The writer is not alone in his view, 
for Reinke, the able theorist and celebrated botanist, is equally uncon¬ 
vinced. As neo-Mendelism can find no valid explanation of the origin 
of new genes, it falls either into the Batesonian exaggeration of believ- 
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ing evolution to be due solely to the loss of factors, or else turns to 
Lotsy’s theory according to which hybridism is the fundamental 
factor in organic evolution, whereas it is well known that if it is diffi¬ 
cult to believe hybridism to be the only source of variation in plants, 
such a hypothesis would be more absurd and incredible in the case 
of the evolution of animals. 

At a certain point in genetics, both the selectiom'st and the 
hybridiser will, it is true, seek to forget the tangle of hypotheses and 
try to extract from the mass of biological theories some practical 
rules for the improvement of breeds. 

The biologist however when he wishes to draw any general con¬ 
clusions, finds himself beset by the same problems and doubts that 
assail him when he strives to estimate the value of the results ob¬ 
tained by selection, or hybridisation, and to explain the reason for 
the steps taken. 

Frithwirth distinguishes the various methods of selection as 
follows 

(1) Selection for improving the race. In this type of selection, ad¬ 
vantage is taken of the deviations commonly termed fluctuations, or 
small individual variations. 

(2) Selection of new types 

(a) by means of selecting spontaneous variations of a morpho¬ 
logical character (Waltiier’s genotypic selection); 

{b) by separating groups of t>-pes (genealogical or pedigree 
cultivation methods); 

(c) by hybridisation. Walther divides this method under two 
heads • Burbank’s promiscuous crossing and Mendelian crossing; 
{d) by vegetative hybridisation. 

When cereal improvement is the object three kinds of selection 
are practised • the selection of a group of types (mass selection), re¬ 
peated selection (Rimpau’s method), or Hallett’s method which con¬ 
sists in choosing the best grain from a head and then making repeat¬ 
ed selections. The success of Haeeett’s method is due, according to 
Waether, to the fact that the genot3T)ic constitution frequently cor¬ 
responds to the phenotypic character. 

The followers of Jordan and Johannsen are however of opinion 
that this method depends, for instance, upon the chance of at once 
meeting with an ear belonging to a small species and possessing the 
required characters. It was Nilsson in particular who, on recognis* 
ing that the ordinary method of selection gave unsatisfactory res- 
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tilts, renounced mass selection (viz., using seeds from different indi¬ 
viduals) . 

According to the methods of Nilsson and of the Jordanian selec¬ 
tionists, of which the precursors are lyK Conteur, Shirreff and Von 
I/)CHNOW, they, unlike the preceding workers who considered repeat¬ 
ed selection necessary, have worked and still work on the basis of a 
single initial selection followed by rapid propagation without the 
repetition of any selection in the successive generations (Todaro). 

Todaro himself says that a distinction should be drawn between 
self-fertilising species (wheat, oats, barley, rice), and species in which 
cross-fertilisation is the rule (rye, maize), so that it is necessary to 
substitute for a single selection, a so-called ** purifying selection ’’ 
[selezione di affinamento) based on repeated selection. 

The successes obtained by means of hybridisation and selection 
have been considerable, but their importance has sometimes been 
exaggerated, not so much b3^ stock-breeders who have long recognised 
the instability of hybrids, but by agriculturists. 

Only a few authors possess the courage of MirNKRATi, who has 
admitted the many delusions to which conscientious experimentalists 
may fall victims. For tliis reason, Munkrati's short memoir “ Sul 
probabile meccanismo della ereditarietd nella odierna barhabietola di 
zucchero c sulla possibilifd di un ulteriore perjezionamcnto del tipo " 
(The probable mechanism of inheritance in sugar-beets to-day and 
the possibility of further improving the type) deserves special mention, 
because in this book, the author shows that, if it is true that from iQio 
until the present day, seed selecting firms of the first rank have an¬ 
nually distributed new varieties or races, said to be capable of making 
perceptible steps forward from time to time, these prophecies have 
not been fulfilled, as is shown by the average unit of production per 
hectare. It is however true, as Todari says, that Munerati’s scep¬ 
ticism is the result of the difficult material on which he has worked and 
that his conclusions do not necessarily apply to cereals, but the author 
has himself known cereal-cultivators to speak of pure races, even in 
case of amphimutations between different species of Trilicum and dif¬ 
ferent species of wa. It is necessary also to take into acount the 
fact that many so-called varieties of Trilicum vulgare are really spe¬ 
cies (Hagedoorn), so that Hagedoorn suggests that a trinomial 
nomenclature should be used for them. 

The question of the different methods of selection and of hybri¬ 
disation has aroused special interest and been the subject of lively 
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discussions, especially in the field of wheat-cultivation. The heads 
of the two schools of selection and hybridisation in Italy are respect¬ 
ively Todaro and Strampelu. Biologists know that Strampeixi's 
clever applications of Mendei/s theory were based on the suggestions 
of CxTBONi and upon the results abtaiiied by Vilmorin with the hybrid 
known as the Unlodgeable It may however be true that the 
admirers of Strampeixi have done liim a disservice in unduly exalting 
the value of certain wheats, like Carlotta Strampelli, while they for¬ 
get the original merits of Rieti and leave out of account the incon¬ 
stancy of many cereal hybrids, v^trampelli who is a very able experi¬ 
mentalist, would possibly be more prudent to devote his attention to 
making researches in experiment fields, since it is necessary to take 
into account the local races that have been improved by countless 
years of selection, and also to consider the quality of the soil. 

CampbkIvL refers very opportunely in this connection to the ana- 
lylic rcvsearches of JouLiE, which showthat different varieties of wheat 
have very difterent capacities for absorbing nutritive elements, so 
that certain varieties can satisfy their requirements on soils of a com¬ 
position that would fail to support others Thus environment must 
be taken into consideration, and eugenics must not neglect eutech- 
nics. Munerati remarks suggestively that in comparing the poss¬ 
ibly larger yield of the puie race as compared with that obtained from 
the mixtuie of biot>pes, it should be remembered that the biot>q)e 
generally finds itself ill-prepared to contend with various adverse 
conditions such as, for instance, those presented by soils of different 
com])()sitions. 

When thousands of homozygous races of wheat are mentioned, 
it is difficult not to be sceptical, partly on account of the difficulty of 
defining exactK in what a pure race consists after all the surprises 
caused by atavism, reversion and segregation, the refuge of Mcndelians 
when it is necessaiy- to explain any exceptions, and partly because it 
is not easy to share the opinion of Px^nnett who tries to rescue the 
conception of the pure race, not by referring to the uncertain data af¬ 
forded by the offspring, but on the apparently more solid grounds of 
segregation of characters in the gametes. A problem that is still 
more difficult to solve may be set, viz., the supposed fixity of hybrids 
and the (question may be asked whether this stability rests on any more 
solid foundation than Hazdy's speculations which are quoted by 
PUNNETT himself to prove that stability in hybrids only occurs in the 
case of a recessive character. If the neo-Mendelians have no other 
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arguments to demonstrate the constancy of hybrids beyond those fur¬ 
nished by the very theoretical formulae of Hazdy, these are not suffi¬ 
cient to free from suspicion the thousands of homozygous races 
obtained by hybridisation. 

Cereal-culture has two problems to solve at the same time as 
genetics, viz., resistance to diseases, especially to rust, and resistance 
to losing. In the writer’s opinion however it has not been scientific¬ 
ally proved that hybrids can be resistant both to diseases and to 
lodging. Even if rust-resistance is a Mendelian recessive character, 
(BiFFEN, STRAMPEtu) what is the character of resistance to lodging ? 
It can hardly be believed to be an individual character in the Mendelian 
sense of the term, but a complex of characters that represents the 
whole individuality of the race More probable is the view of Toi>aro, 
whose opinion is based upon the researches made by Garber and 
Olson, of the Minnesota Agricultural Station, for the purpose of 
determining whether lodging in cereals is correlated with some morph¬ 
ological character. It would appear that the causes determining 
lodging are so complex and the factors so numerous and possess such 
a different value in different races that none of them seem to be inti¬ 
mately enough connected with this property to be of any appreciable 
assistance in solving the problem. There is no justification for speak¬ 
ing of pure, lodging-resistant races. Therefore although Pantanelli 
considers hybridisation to be the only rational means of freeing maize 
from the rust scourge, he yet recognises that no scientific basis for 
work of this order has yet been laid down 

Although in principle, he mistrusts the alleged fixity of hybrids, 
he does not put forward any new theory. Naudin before Mendel 
made the instability of hybrids the foundation of his theory There 
are also modem evolutionists who feel doubtful as to the fixity of hy¬ 
brids. Blaringhbm recently said “ At the present time, it must still 
be admitted that in the different cases where this fixity seems to be 
well established, this stability is only apparent. Mixed sexual elements 
exist, but they are unstable in so far that the lines derived from them 
are subject to unexpected relapses and are always characterised by 
reduced fertility. To ^eak frankly, the production of mixed germs 
that retain the mixed character is exceptional; as a result of hybrid¬ 
isation, apparent pseudo-species may reproduce themselves along dif¬ 
ferent paths for some years, but sooner or later, their propagation 
in time and space will be followed by the re-appearance of the more 
stable ancestral types; they must be regarded as similar to the chem- 
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ical complexes studied by Pasteur which are conditions of equili¬ 
brium between the molecules, and not new molecular constructions 

Illusions are also encountered on passing into the field of the hy¬ 
bridisation and selection of breeds of animals. In this connection, 
the writer’s collegue Pigorini recalls very aptly an observation made 
by Pasquauis to the Silkworm Congress held at Montpellier in 1874, 
which still holds good. We have been acting like the lady of the XVIII 
century (1773) who had begun the selection of white cocoons and was 
forced to bequeath her labour of Sis5q)hus to Geoffry Saint Hiuaire 
who even by the middle of the XIX century, had not yet succeeded in 
fixing definitely the required character in the progeny. Indeed, what 
improvement of any importance has been obtained by talking of pure 
races ? Are the cocoons of these races better than those obtained ten 
or twenty years ago ? Some improvement has certainly been made in 
the size of the light Japanese breeds but is this the effect of selection, 
or is it not really due to the more favourable environment in Europe, 
or to greater care in rearing ? Actual improvement has certainly been 
made, but it may well be asked whether this is not to be attributed 
to crossing, rather than to selection, and whether, at all events by the 
more careful choice of the races which it is desired to cross, it would 
not be possible to improve the quality of the hybrids still further 
On passing from silkworm-rearing to stock breeding yet another disap¬ 
pointment must be recorded. 

To be quite clear in order to be sure of success in hybridisation or 
selection, it is necessary to work on pure races. What are the pure races 
used in stock-breeding ? The author agrees with Kronacher, a stock¬ 
breeder of great experience who declares that it is impossible to 
investigate the history of the commonest breeds of animals without 
meeting with lacunae and doubtful cases. 

In order at least to protect the knowledge that may be acquired 
in the futuie, it would be necessary for all vStates to make an Interna¬ 
tional Convention for the registration, control, and codification of all 
new races introduced into the different countries. This is a piece of 
work that could well be undertaken by the International Institute of 
Agriculture. 

The theoretical and practical difficulties are very numerous, both 
as regards the breeds crossed and their hybrids. These are the very 
difficulties that have prevented the solution of the origin of species. 

The improvement of races of agricultural plants and of domestic 
animals is up to a certain point, a matter depending upon the state of 
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biological knowledge. There are in truth schools of selectionists, 
just as there are schools of evolutionists, while the antithesis between 
the theories of Tamarck, Darwin and the mutationists influences, as 
has been shown, the various methods of selection and hybridisation. 

Thus at the vSvalof Station Brunin of Neegard applied the Dar¬ 
winian principles to selection, whereas according to Citboni, the adop¬ 
tion of Nii^sson’s contrary method would liave proved the fallacy of 
Darwin's theory. 

The selection methods themselves will necessarily differ according 
as the question is one of working upon species known or believed to 
be collective, or upon small species, or pure lines. There will naturally 
be a difference between agricultural and stock-breeding methods, see¬ 
ing that not all species of animals are collective species, and st‘ll-fer¬ 
tilisation though it occurs naturally, or can be artificiallv }>iactised, 
in the cavSe of many plants is an exceptional phenomena among 
animals. 

If the diffeidices between agricultural and stock-breeding methods 
are to be considered, it would be necessary in the first place to inv(*st- 
igate the problems of inbreeding and out-breeding, which has already 
been brilliantly carried out by Hast and Jones. 

Inbreeding lessens the fertility and the constitutifmal strength 
of breeds of animals, and even inbreeding retjuiies much longei time 
and entails greater expense than obtaining homozA'gous plants, which 
in many cases can be self-fertilised. 

As regards the question of insuring the fixity of the product ob¬ 
tained, the agrieullurivSl finds himself again in a very dilieunt case 
from the stock-breeder. Most varieties of fruits and floweis aie well 
known to be unstable if raivSed from seed, although they retain their 
characters when propagated vegelatively, a mode of reproduetion 
that is impossible in the case of animals. 

As has been previously meutioiied, the first generation hybrids 
of animals are of great importance and outbreeding is of industrial 
value, even if the hybrids of the first generation frequently prove ster¬ 
ile, In a recent work, Frateitr points out the difficulty of inleqjreting 
from a genetic standpoint the new forms of the first generation, wheth¬ 
er they be intermediate forms (half-breeds), or new or koinogeiietic 
forms. 

For this among other reasons, in spite of the consideration of the 
vigour of the hybrids (heterosis), which according to Shull is due to 
heterozygosis, and of the interesting field it opens to Mendelian re- 
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search, heterogenous breeding has never been so largely practised 
among the breeders of animals as by botanists and agriculturists. 

There is no doubt however that neither the stock-breeder, nor the 
agriculturist should neglect the study of these closely related problems 
or forget the vsucccsses that have been attained in both fields of experi¬ 
ment. Another unknown element both in agric'iilture and stock-breed¬ 
ing, although it is a matter connected with the study of genetics 
and evolution, is the origin of agricultural plants and of domestic 
animals. 

Indeed, a polyphylctic theory, at least as regards the origin of 
nitiny of otu domestic animals, has gradually been substituted for Dar¬ 
win \ monophyletic theory related to the factor of selection and of 
individual variation, that formed the subject of one of his most 
momorable works, viz. that dealing with the oiigin of plants and 
doiiKslic animals. 

An intermediate position \\as taken up bv Baron with his theor>" 
of the existence of polymoq:)hic zoological si)ecies representing the 
diflereiit gioups of domestic live-stock. Although Baron's theory 
would not beai the light of modern critici.sm, his sce])ticism seems 
justified. 

11 is true that stock-br(*eders and agriculturists both distinguish 
three classes of races, the natural, the improved, which is also called 
the transitional, and the cultural, or specialised (Boucher), and though 
they shade off by imj)erceptible gradations into one another, it is very 
difficult again to reach what SettegAvST called natuial and N vririLsius 
primitive races. According to Sanson, the improvement of races is 
not a matter of their specialisation, but of their exactly fultilling eco¬ 
nomic requiiements, while Baron states that the value of a domestic 
animal depends less upon its specialisation than upon its adapt¬ 
ability to environment. 

The problem of the origin of domestication, if mystical and reli¬ 
gious theories are left out of account, is as open a question as that of 
the origin of species. 

Therefore the theories of genetics, like those of evolution, oscillate 
between the opposite poles of the absolute and relative influence of 
the environment and of the absolute and relative influence of the 
germ-plasm. 

The concept of mutation therefore does not merely include the 
mystery of the paths of organic progress, but also the mystery' of the 
origin of agricultural plants and of domestic animals. 
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The agriculturist, no less than the stock-breeder, finds himself 
confronted with the enigma of the origin of races ; while the so-called 
purity of races is a myth, as investigation can nearly always diow. 
Since this difficult problem is intimately connected with the central 
problem of evolution, the same doubts and difficulties at times assail 
both breeders and evolutionists, and the common problem of organic 
inheritance confronts the enquirer at the ultimate stage of all research 
and every theory. 

But it may be asked what is the road which is still to be 
travelled. To this question the reply may be given that genetics 
must be regarded as a union of sciences, that races should be studied 
also in their relation to the soil and also by means of the neceasary 
cytological, histological and physiological researches which, if they 
were brought into harmony with one another, would lead much 
further forward than any unilateral investigations 

This is a field of international scientific collaboration, for the ini¬ 
tiation of which the International Institute of Agriculture, recalling 
the International Conference of Genetics which took place in Paris 
before the war, might invite (in the discussin of the necessary prelimin¬ 
ary understandings) biologists and genetists of all nations to a fresh 
authoritative Conference with more ample scope. 

In the view of the author the recommendations to be put 
forward for the approval of the Conference, with .special reference 
to the genetic movement viewed internationally, would be the 
following • — 

(1) That monographs should be compiled for ever> {state 
giving a historical account of the sjiecies and races of animals and 
plants that have been naturally or artificially introduced , 

(2) That the introduction into the State of any such new species 
or race should be notified ; 

(3) That a coordinated .study of the variations occurring in 
recently introduced breeds should be drawn up and also a Code of In¬ 
ternational Rules respecting the exchange of new breeds ; 

(4) That a scheme of International genetic work should 
be drafted so that the races may be studied under every aspect, 
and the work of the various scientific and agricultural Institutes 
coordinated, 

(5) That prizes (of a value to be determined subsequently) 
should be offered for special theses, in order to encourage the progress 
of genetics and bibliographical researches connected with the problems 
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of the origin of the various races of agricultural plants and domestic 
animals, 

(6) That a Permanent International Committee for Genetics 
should be established with subsidies from the various States and an 
International office of Records 


Prof Gustavo Brunelli, 

Higher fichmcal Inspector 
of the Ministry of National Economy, 
Eomi, Italy 



THE SEX-RATIO AND THE QUESTION 
OF ITS CONTROL. 


The sex-ratio. 

The sex-ratio is the relative numerical proportion of the sexes 
within a group. In any bisexual species there must be a sex-ratio at 
all times after sex is determined, but it is convenient to take concep¬ 
tion, birth and maturity as the three salient points in the life-history 
of the individual at wliich to consider the sex-ratios, as these three 
stages are known as the primary, the secondary, and the tertiary sex- 
ratio respectively. The secondary sex-ratio is measured by taking 
the number of males per hundred females born, i\n(l is the one usually 
considered. The primary sex-ratio is a demonstration of the sex- 
determining mechanism in operation, while the tertiary will provide 
an estimate of the post-natal survival value of the two sexes. Since 
an exact knowledge of the processes involved in the establishment 
of the sex-ratio may possibly lead to the development of breeding 
practices by which the stock-breeder may control at will the production 
of the progeny of one sex rather than the other among his stock, the 
subject possesses more than a purch^ scientific interest. To the dairy 
farmer or to the egg farmer any striking increase in the number of males 
produced by his stock must foreshadow disaster, whereas any notable 
increase in the relative number of females must be highly advantageous. 

A review of the established facts of sex-linked inheritance, by 
which a character, or characters, of a parent are transmitted to a child 
of the opposite sex or to some of its grand-children of the same sex, 
allows of no escape from the conclusion that sex is determined at the 
moment of fertilization, that there must exist a mechanism wliich 
tends to preserve the production in every new generation of equal 
numbers of males and females, and that this mechanism is inherent 
in the gametes in virtue of the production by one sex, the female in 
the Abraxas group, the male in the Drosophila, of two kinds of re¬ 
productive cells, male-producing and female-producing respectively. 
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Cytology, in reveaUng the sex-chromosome differences in the two 
sexes, has demonstrated this mechanism and has clearly shown that 
in the absence of disturbing agencies the sex-ratio ^ould be i: i, 
since one sex is constitutionally heterc^ametic, elaborating two 
sorts of gametes in equal numbers, the other homogametic. It is 
established that in the case of the domesticated mammals, the male is 
the heterogametic sex ; in the case of the domestic fowl, the female. 

However, the sex-ratio, though fairly constant and not far from 
equality, is distinctly variable and rarely coincides with the expected 
I: I; in view of what is known concerning the sex-determining me¬ 
chanism it is necessary to examine this variability and to explain it. 

The sex-ratio varies with the species. The secondary sex-ratio 
of most mammals has not been determined experimentally, for with 
few exceptions the mammals are unsuitable for experiments on 
a large scale and that which is known has been culled fiom the 
different breed registers. The following data have met with general 
approval (Cu^not (i), Schi,eip (2), Leneossek (3), Hertwig (4), 


Doncaster (3), et al .); 

Man.103-107 • 100 Pig.111.8 • 100 

Horse.98.3 . 100 Rabbit . . . 104.6 ; 100 

Dog ..... 118.5 : 100 Mice .... 100-118 . 100 

Cattle.107.3 : 100 Fowl .... 95.4-94.7 ; 100 

Sheep.97.7 . 100 Pigeon . . . 115.0 : 100 


The sex-ratio varies with the race, breed, and strain, and there are 
reasons for holding that the production of a profoundly unusual sex- 
ratio is characteristic of a particular individual. Instances, not a few, 
are known in which a male of some monocotus ^ecies has produced 
in different matings none but female, or none but male offering. But 
the monocotus female, producing usually but one young at a time, 
is not a suitable material with which to test this hypothesis. An ap¬ 
peal must be made to the polycotus rodent. King (6) has found that 
in the case of the albino rat it was possible, starting with two pairs 
of rats from the same litter, to found two strains, one of which produced 
a high proportion of males, the other a preponderance of females. 
The progeny of one pair — pair A — were bred brother to sistei 
without selection for six generations in order to build up a homozy¬ 
gous and uniform race. After this selection was practised, the bro¬ 
thers and sisters being chosen from litters which showed a prepond¬ 
erance of males. In line B the selection after the sixth generation 
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was made from Utters showing a preponderance of females. After 
fifteen generations of such inbreeding and selection, the sex-ratio 
at birth in line A was 125 ; 100, in Une B 83: 100. The habitual 
production of an unusual sex-ratio can be the expression of a genetic 
constitution. It is possible to breed for a preponderance of one sex. 

The sex-ratio varies with the seasons of the year. It is not im¬ 
probable that the breeding season is one in which the general physio¬ 
logical condition of the individual is above the average, and it is of 
interest therefore to compare the secondary sex-ratio following con¬ 
ception during the breeding season with that following conception 
at other times. 

The human birth-rate actually ^ows a ^ght variation in spite 
of the fact that nearly all traces of the primitive breeding season have 
been obUterated by social habits. It is found that the sex-ratio is 
low for births resulting from conceptions at the seasons of greatest 
fecundity and high at the times of lowest birth-rate. 

Dighton (7) gives the following figures for the greyhound: 


Month 

Number 
of puppies 

Dogs 

Bitches 

Ratio 

January .... 

726 

382 

344 

III : 

100 

February . . . 

593 

318 

275 

112 • 

100 

March. 

906 

468 

438 

106 : 

100 

April. 

794 

408 

386 

105 : 

100 

May . 

1129 

587 

542 

108 : 

100 

June . 

892 

486 

406 

no : 

100 

July . 

932 

480 

452 

106 ; 

100 

August .... 

669 

354 

315 

112 ; 

100 

September . . . 

314 

173 

141 

122 : 

100 

October .... 

250 

122 

128 

95-3 : 

100 

November . . . 

209 

107 

102 

104 ; 

100 

December . . . 

122 

57 

65 

87.6: 

100 


Heaps (8) and Wuckens (9) supply the following: 

Warm Cold 

Numbers Sex-ratio, whole year months months 


Horse. 16091 97.9 : 100 96.6 97.3 

Cattle. 4900 107.3 : 100 114.1 103.0 

Sheq>. 6751 97.4 : 100 102.1 94.0 

. 2357 111.8 : 100 115.0 109.3 

Dog. 17838 118.5 ; 100 126.3 122.1 
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Parkes (io) gives the following figuxes for the albino mouse ; 


Month 

Numbcts 

Males 

Females 

Ratio 


Percentage 
of mates 

March . . 

25 

12 

13 


100 


April . . . 

82 

42 

40 

105.0 ; 

100 

49.7 ± 1.78 

May . . . 

90 

44 

46 

95-7 : 

100 


June . . . 

157 

78 

79 

98.8 : 

ICO 


July . . . 

163 

88 

75 

177.4 : 

100 


August . . 

231 

138 

93 

148.5 : 

100 


September. 

187 

100 

87 

115.0 : 

100 


October . 

96 

56 

40 

140.0 ; 

100 

56.5 ± 1.27 


1031 

558 

473 

118.0 


54.2 ± 1.04 


King’s (6) figures for the rat also support the contention that 
the season of the highest birth-rate is that of the lowest proportion 
of males. 

The sex-ratio varies in different matings and the disturbance seems 
to be related to the relative physiol(^cal condition of the parents at 
the time. In the experience of many poultry breeders, the first lot 
of eggs laid by a pullet yidds a preponderance of male chickens, where¬ 
as as the season advances and the pullet ages, the proportion of males 
steadily decreases. JtnjL, (ii) using a sex-linked cross in order to 
preclude errors, recorded the sex of the chickens hatched from the 
eggs of 45 hens during their year of production. The observation were 
repeated for 3 years and the sex-ratio was found to be 48.41:100. 
Analysis of the figures gave the following table : 


Eggs Scs-ratio 


0 = 

20 

62.91 ±1.44 

21 = 

40 

5746 

41 = 

60 

45.00 

61 = 

80 

44.61 

18 = 

100 

3765 

100 = 

120 

32.53 ± I-I5 


Statistical evidence has been presented, sometimes supporting, at 
other times contradicting the theory that the sex-ratio is affected by 
the relative ages of the parents, the offspring being mostly of the same 
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sex as the older (or as the younger) parent. Hofacker (12) and 
Sadler’s (13) law that the sex of the offspring was that of the older 
parent, finds no support in the results of critical enquiry ; it is contra¬ 
dicted by the work of Schultze (14) on mice, for example. According 
to some data, the age of the mother has a relation to the sex of the 
offspring, younger mothers producing a preponderance of males 
(or of females). It must not be foigotten that in the majority of 
cases the data upon which these theories are based have not been col¬ 
lected by biometrical experts, nor can their genuineness be absolutely 
guaranteed. Other data seem to suggest that the sex of the offspring 
tends to be that of the more (or of the less) vigorous parent, for exam¬ 
ple, the theory of Starkweather (15) suggested that the " superior ” 
parent tended to beget offspring of the opposite sex. But since it 
is impossible as yet to define “ vigour ” and " superiority ” in accu¬ 
rate physiological terms, such theories are not suitable for scientific 
discussion. There is no experimental basis for such con¬ 
ceptions. 

It has been suggested that the sex-ratio varies with the time of 
service during the oestrous period. Pearl and Parshley (16), in 
testing this theory first propounded by Thdry (17) and later by 
Dusing (18) collected data from stock-breeders and found that out 
of a total of 480 calves, 255 were males and 225 females, and that the 
sex-ratio among calves resulting from service early in the heat was 
98.4 ; among calves resulting from service during the middle period 
of the heat was 115.5, and in the case of service late in the heat 154.8. 
Later data collected by Pearl (19) did not support the suggestion 
that service early in heat resulted in a female calf, late in heat in a 
male. 

The suggestion that there is a relation between the sex-ratio and 
the size of the litter in polycotus animals is not supported by the re¬ 
results of Wentworth (20) working on dogs and pigs, of Ning (21) 
working on rats, of Parker and Bullard (22) and of Machen (23) 
and also of ParkeS (24) working on pigs. 

It would seem that the sex-ratio varies with the parity with the 
chronological number of the jwegnancy, for in the case of the human, 
the dog, and the mouse, it has many times been noted that there is a 
continuous drop in the sex-ratio at each succeeding pregnancy (Wil¬ 
kins (9), Punnet (25) Bidder (26), Copeman and Parson (27). 
King (28) found t^t the same rule obtained in the case of 
the rat 



COKTSOt OS SEX BATIO 


559 


Sequence 
of No litters 

of Utters 
in the ‘«:nes 

Individuate 

Males 

Females 

Sex ratio 

I 

21 

131 

72 

59 

122 0 

2 

21 

162 


77 

110.4 

3 

18 

127 

64 

63 

101.6 

4 

15 

26 

41 

55 

103.1 


Parkes (10), working 

with 

mice, gives 

the following table. 


Total 

Males 

lemalcs 

Stx ratio 

First births . 

2^2 

134 

108 

124 2 = 55.4 ± 2.14 

Subsequent 
births . . . 

190 

114 

76 

150.0 = 60 0 i 1.60 


432 

248 

184 

134-9 = 57-3 ± i-6o 


Parkes pointa out however that most of the second and higtipT 
births occurred at the end of the breeding season when the 
sex-ratio is at the highest and that his figures should not be 
weighted with too much interpretation until the experiment has 
been repeated. 

It has been suggested that the sex-ratio varies with the time rela¬ 
tion of successive conceptions. Rumeey Dawson (2q), for instance 
maintained that in the case of the monocotus female the right ovary 
elaborated only male-produang ova, the left only female-producing, 
and that the ovaries function alternatively, ovulation occurring in 
one ovary at one oestrous period, in the other at the next. Knowing 
then the sex of the first offspring of the female, and keeping a record 
of all oestrous periods, includmg those suppressed by the first preg¬ 
nancy, it is possible, according to this theory, to arrange services so 
that subsequent offspring produced by this female shall be of the se¬ 
lected sex and likewise to foretell their sex. In order that an offspring 
of the same sex as the first shall be produced, all that is necessary is 
to see that conception should coincide with an oestrous period which 
when referred b^ck to the one associated with the conception of the 
first offspring is an odd number, gth, nth, 15th and so on. If progeny 
of the opposite sex are desired, then conception must be made to coin¬ 
cide with oestrous periods with even numbers, loth, 12th and so on. 
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It should be stated that a considetable number of experienced stock¬ 
breeders in tbis and in other countries claim that their observations 
entirely support this theory. Neverthdess it caimot be brought into 
harmony with established scientihc facts and therefore it cannot be 
accq)ted on its present day evidence. The theory is supported by a 
collection of sdected statistical data applied without proper statistical 
treatment and those cases which do not fit into the scheme are airily 
dismissed, whilst the great body of establidied facts which supports 
other theories and which cannot support this particular one issieglect- 
ed. The matter has been tested experimentally and found wanting. 
Doncaster and Marshaex. (20) have drown that unilateral ovariotomy 
in the rat does not result in the production of offspring of one sex only 
and the cogency of these experimental results cannot be dismissed 
by any such statement as that it is too far a cry from the rat to the 
human female. If the breeder really desires to have this theory 
tested the way is simple, for it can readily be shown that unilateral, 
ovariotomy in the pig or in the cow is not followed by the production 
of offspring of one sex only and that the production of both male and 
female progeny is not to be explained by any regeneration of the im¬ 
perfectly removed ovary. As it is, the believer in this theory may well 
be content, for a calf must be either a male or a female, some matings 
undoubtedly produce a preponderance of female calves, and in any 
case if a calf of the wrong sex appears the breeder can always find some 
satisf3dng explanation for the unexpected. 

In the case of the rabbit it has been shown that the sex-ratio is 
related to the chronological order of the service of the buck, in the first 
service group there is a preponderance of males and then an increas¬ 
ing preponderance of females as the number of services increases. 
Hays (31) obtained the following results. 

Service: ist 5th loth 15th 20th 

Sex-ratio: 56.33 43.50 44.44 54.65 21.87 

The sex-ratio is profoundly disturbed as a result of interspecific 
and intervarietal crosses. 

Haldane (32) has pointed out that in any such cross the sex 
that is absent, rare, or sterile, is the heterogametic sex. 

Insects. (In Depidoptera the female is heterogametic in Droso¬ 
phila the male). 
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Mother 

Father 

Males 

Females 

Author 

Nyssta graecarts. 

Dycta htrlarta 

O5 

0 

Harrison (33) 

f, zonana. 

II II 

208 

0 


*$ i> 

Poectlopsts tsabellae. 

32 

0 

II 

»i II 

porno narta. 

90 

0 

II 

II II 

II II {inbred) 

71 

5 

ii 

II II 

t, lapponarta. 

93 

0 

ii 

II II 

II „ (inbred) 

62 

3 

II 

Lycia htrtaris. 

„ pOmonaria, 

86 

75 

II 

II II 

II 

190 

14 

II 

Poectlopsts isabellae 

Lycta hiriaria 

38 

32 

II 

,, lapponarta. 

Poectlopsts pomonarta 

38 

39 


Oporabta dilutata. 

Oporabta auiumnata. 

6 

0 

[[ 

Tephrosta hisiortata 

Tephrosta crepuscolarta. 

378 

122 


Drosophila melanogasier* 

Drosophila melanogaster. 




(fused) 

(normal) 

0 

823 

I,YNCH (34) 

„ (fused XXV) 

II II II 

9 

744 


„ (rudimentary) 

II II II 

10 

923 

i:,YNai& BRIDGE (33) 

„ (niduncntary XXV) 

it ii II 

92 

647 

I,YNCH (36) 

„ melanogaster. 

,, „ stmulans. 

2 

3552 

StURTI VANl (37) 

Birds (female heterc^ametic). 




Turtur otientalis 

Columbia Uvta 

13 

I 

Whiteman and 

Streptopeha risorta 


38 

0 

Riddle (38) 

„ alba rtsorui 

f 9 $9 

II 

0 


„ „ rtsoria. 

Zenaidura carohnensts 

16 

0 


Callus domesticus 

Phastanus colchtcus 

100 

I > 

I^FWIS Jonis (39) 

Phastanus reevestu 

torquatus 

l6l 

6 

Smith & 11 \ig 

Phasianus reevesn. 

Phastanus versicolor. 



Thomas (40) 

Tetrao uro^allus. 

lelro letrtx 

40 

8 

StTCHETET (41) 

Callus domesltcus 

Pavo ntgrtpennts. 

2 

0 

Trouessart (42) 

Mammals (male heterogametic). 




Bos taut us 

Bison amertcanus 

6 

49 

Boyd (43) 

„ taurub 

,, bonasus 

I 

3 

IVAMV (44) 


Genetic causes of a disturbed sex-ratio. 

In the case of the mammal, in which group the male is the hetero- 
gametic sex, there are two kinds of spermatozoa, the X-chromosome 
bearing and the Y-chromosome bearing, Wodsedaeek (45), Zeleny 
and Faust (46), as a result of measuring the length of the sperm head, 
have brought forward evidence to show that there are two inter¬ 
grading classes of sperms, one class being of larger size than the other. 
It is assumed that in those cases in which this size difference can be 
detected, as in the horse and the boar, the larger class contains the 
X-bearing sperm, i. e. the female producing, and the smaller size class 
the Y-bearing sperm, the male-producing, since from what is 
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known of the difference in gene-content of the X and the Y in Droso¬ 
phila it is assumed that the Y-diromosome possibly contains less 
chromatin material than does the X. 

The primary sex-ratio is affected by the differential production of 
the two sorts of gametes by the heterogametic. That such different¬ 
ial production exists there can be no doubt, though the cause for 
this is not well understood. It can be produced experimentally as is 
shown by the work of Seii:.br (47) on the Psychid (Talaeporia tubulosa) 
in which the female is the heterogametic sex. Seujbr was able to 
^ow that the ratio of the e^s in which the X-chromosome passed 
into the polar body to those in which it remained, was exactly the 
same as the sex-ratio. Moreover, since in the course of these obser¬ 
vations it was possible to detect the moment of the disjunction of the 
X-chromosome, it became possible to attempt to influence this dis¬ 
junction experimentally and so to disturb the sex-ratio. Seiler by 
varying the temperature during the antimaturation division obtained 
the following significant results . 

X chromosome remained X chromosome passed 
Temperature in the egg into the polar bgdv Sex ratio 

18° C. 61 45 136 100 

35-37“ C. 52 84 62 . 100 

3-5“ C. 48 31 155 : IOC' 

Riddle (48) submits that it is possible to distinguish between 
the two sorts of eggs in the pigeon. According to this authority, 
in pure species of pigeons the first egg laid, smaller and containing 
less chemical energy than the second, is destined when fertilised to 
become a male, the second a female. Cu^not (49) and Cole (50) 
however disagree with this conclusion Heape (51) kept two aviaries 
of canaries under very different conditions and found that the sex- 
ratio in the two cases was markedly different. One aviary was well 
lighted, the temperature equable and the birds did not receive spe¬ 
cially rich food ; the other was darker, the temperature varied, and the 
food was abundant and rich. The percentage of males produced by 
the first aviary was more than three times that obtained from the 
second, in which the environmental conditions were not so favourable. 
Since the birds were interchanged without the sex-ratio beirg alter¬ 
ed, it was concluded that the difference in the ratios was due to a 
sdective action upon the production and survival of the two sorts of 
gametes of the heterogametic sex, in this case the female. 
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The sex-ratio is affected by the relative degree of maturity of the 
ovum at the time of fertilisation in those cases in which the female is 
the homogametic sex. It is possible experimentally to modify pro¬ 
foundly the sex-ratio, as is seen in the case of the frogs of Hertwig 
(52) and of Kushakevitch (53), or of the trout of Mrsic (54), and this 
may be explained on the assumption that the over-ripeness of the ovum 
is associated with extrusion of the X-chromosome into the polar body, 
thus leading to the production of males. Hertwig allowed a male 
frog to fertilise half the eggs of a female and removed him from the 
nuptial embrace. The female does not lay her eggs in the absence of 
the male and so after an interval of any duration, the male can be put 
back and will then fertilise the remaining ^gs. The sex-iatio of the 
frogs hatched from the first half of the eggs was in every case near 
equality; with the rest the degree of disturbance of the sex-ratio 
varied with the length of the interval. Kushakevitch, Hertwig’s 
pupil, repeated and confirmed these results. 


Hours 

0 6 18 

24 36 

42 54 04 

Hertwig 

58 54 

55 



49 

58 

59 


48-5 37 


58 88 

Ku^hakeviith 

55 


100 


The quantitative difference that exists between the X and the Y 
chromosome-bearing spermatozoa in many mammals, for example 
in the mouse, rat, pig, bull, horse, and man, may possibly supply an 
explanation of the differential production of the two sorts of game¬ 
tes by the heterogametic sex ; but it is likely that a disturbed primary 
sex-ratio is more commonly the result of a differential activity, sus¬ 
ceptibility or mortality, on the part of the two sorts of sperm. In 
the case of the heterogametic female, environic conditions, as is seen 
from Seiler’s work, can cause a differential production of the two 
sorts of eggs, resulting from a differential maturation division. Condi¬ 
tions may be such as to induce, for example in the case of the first 
egg of the pigeon, the female-producing genetic complex (= the Y) 
to be extruded into the polar body more often than the male-produc¬ 
ing genetic complex (= the X), whilst as a result of further egg-lay¬ 
ing the conditions become such that the male-producing genetic 
complex is more frequently extruded. There is evidence which 
seems to show that there is a differential chemical constitution in 
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the early egg and the later, and it seems probable that this differ¬ 
ence is mirrored in the different reaction systems in the dividit^ 
cocytes. Riddle has found that by forcing the female bird to lay eggs 
at more than the normal rate, the proportion of females among the 
progeny is increased; Pearl's (55) work yielded suggestions that this 
also might be the case in the fowl, for significantly more females were 
produced by hens which had laid very heavily immediately prior to 
mating. The matter needs further investigation. It is well to bear 
in mind, therefore, the possibility that the differential production of 
gametes may be characteristic of a particular individual or strain, 
the result of some heritable mutation affecting the maturation di¬ 
vision of the egg, or leading to the suppression of one sort of sperm. This 
probably lies at the basis of such results as those of King in her 
inbreeding experiments with rats in which she was able to shift the 
sex-ratio in either direction. 

Disturbed primary sex-ratio may be the result of a differential 
mobility and vitality of the X and Y-spermatozoa, or of a differential 
attraction for sperm by the X and the Y-eggs of a heterogametic 
female. Such a conception as this postulates that there is a competi¬ 
tion among the sperm , Cole and Davies (56) have shown that this 
is the case. A rabbit was served by 2 very different bucks in rapid 
succession. In the litter which resulted the majority claimed one 
of the 2 bucks as their sire. In repeated matings this was always so. 
But when the sperm of the buck were alcoholised they could not com¬ 
pete with those of the other buck, though it was shown that when 
employed alone they could and did fertilise ova. It is reasonable 
to assume that if differences in the size of the sperm are associated 
with differences in motility, activity, or re.sistance to unfavourable 
conditions within the genital passages of the female, chance would 
favour fertilisation by one rather than by the other kind of sperm. 
There can be no doubt that an unusual sex-ratio may be but the re¬ 
flection of a disturbed primary ratio, or, on the other hand, it may be 
the measure of a selective prenatal death-rate to a differential 
elimination of one sex, or, again, it may be the sum of these two. 

The sex-ratio may be profoundly disturbed by the selective eli¬ 
mination of the zygote, e. g. a differential mortality of the males or 
females in their embryonic or foetal stages Prenatal mortality due 
to the action of an unbalanced sex-linked lethal factor falls upon the 
heterogametic sex. When more than one-sex linked lethal are pre¬ 
sent in the genotype, the sex-ratio will depend on the linkage value 
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between them. Fot example, in Drosophila, lethal i is located at 
0.7, lethal 3 at 26.5 on the X-chromosome, and therefore about 25 % 
of crossing over will occur. The female with each of these lethals in 
the simplex state will have the constitution ((IjL^X) (L^I^X) and 
will elaborate 4 sorts of eggs in the following proportions: 

(L,I.3X) (I.J3X) (I..L3X) (IJ3X) 

3311 

and when these are exposed to fertilisation by the sperms elaborated 
by a wild-type male (LjI^jX) Y the following zygotes will restilt: 

(I,L3X)(I„L3X) (L.I3X) (L.I3X) (I.,L3X) (L,L3X) (IJ3X){I„L3X) 

3311 

(I.L3X)Y (I..I,X)Y {L,L3X) Y (IJ3X)Y 

3311 

(die) (die) (ewes) (dies) 

so that only one male in every eight would live and a sex-ration of 
12.5 100 would result. In the case of Drosophila melanogaster it 
has been showm also that primary and secondary non-disjimction 
lead to a profoundly unusual sex-ratio and in these cases there is some 
definite abnormality in the chromatin content and in the genotype 
of the individuals that succumb. The specific action of a lethal is 
not be demonstrated if that action is exerted during the earliest stages 
of embryonic development; it has been assumed that the physio¬ 
logical derangement or the anatoirucal abnormality was such that, 
becoming expressed in the earliest stages of development it rendered 
the zygote incapable of pursuing the further developmental stages. 
Parkes (57) has shown that prenatal mortality in mice falls prepond- 
eratingly upon the male while in the case of the bison x cattle cross 
it has been shown that the lethal effect is such as to lead to severe 
dystocia preventing the birth of the male calf. The abnormal sex- 
ratio following the interspecific crosses may be due to some such cause 
as the action of a sex-linked lethal complex. Little (58) has found 
that in the case of the mouse there is a factor intimately associated 
with that for white coat colour, which when present in the duplex con¬ 
dition behaves as a lethal. Jones (59) has recorded what seems to 
be a similar case in the cat. He had noted that the primary sex-ratio 
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in cats was dbtincly higher than the secondary, and had interpreted 
the difference as evidence of selective degeneration in a proportion 
of the foetuses. He then noted that the number of degenerating foe¬ 
tuses in the case of the white female was greater than that in the non¬ 
white and suggests that in some white female cats a lethal action of 
some sort is operative when the factor for white is present even in the 
amplex condition. 

Selective mortality of the developn^ zygotes may be based upon 
a differential susceptibility to disea^. Fbzerley (6o), for example, 
obtained in two successive generations of Pygarea pigra, the 
chocolate tip moth, none but females and found that the lack of males 
was due to an inherited disease which had the effect of maku^ the 
blood of the male larvae abnormal, so that they were killed off in the 
larval stage. The females were unaffected but transmitted the disease 
to their male offering. In such a case as this the action of a sex-linked 
lethal factor demonstrates a physiological distinction between the 
sexes. Goldschmidt (6o) was able to show that in the case of the 
caterpillars of the gipsy moth attacked by Flacherie, a disease which 
affects the caterpillar about the time of the 5th moult, it did not affect 
the males as these were already in the pupal stage and thus secure 
from infection, but that it did affect the females causing among them 
a high death-rate and resulting in a profoundly disturbed sex-ratio. 
It is seen then that differences in the life history of the two sexes may 
provide an opportunity for the elimination of one. 

The constant differences between the sex-ratio of different species 
cannot be regarded as the result of constant differences in the amount 
of pre-natal mortality unless it is assumed that each species is remark¬ 
able for its own lethal factor complex. The difference is more prob¬ 
ably due to differences in the physical and physiological properties 
of the two sorts of gametes elaborated by the heterogametic sex. 
Seasonal variation of the sex-ratio in a species is to be explained 
similarly, the differences between the two sorts of gametes becoming 
more pronounced in the extra-breeding season. The relation of 
unusual sex-ratio and litter size is to be explained by selective 
pre-natal mortality. 

Small litters are those which have been depleted pre-natally ; 
large litters are those which have not and amongst which therefore 
there has been a conservation of the males. The influence of parity 
on the sex-ratio is entirely one of selective post-conceptional dimin- 
ation of foetuses. 
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The work of Balzer (62) on the marine worm BoneUia, of Gold¬ 
schmidt (63) on the gipsy moth, of Bssbmbbrg (64) on the fish Xipho- 
phorous, of WiTSCHi (65) and of Crew (66) on the frog, of Champy (67) 
on the triton, of Riddle (68) on the pigeon, of Crew (69) on the fowl, of 
Tandler (70) and of Billie (71) on the bovine free-martin, has shown 
the way in which an unusual sex-ratio may be the reflection of an 
abnormal differentiation of the sex-organization of an individual lead- 
it^ to a complete sex-reversal. It is an established fact that an in¬ 
dividual with the chromosome constitution of one sex, a determined 
male or female, as the case may be, may come to possess the functional 
sex-equipment and capacity of the opposite. A hen XY in genetic 
constitution may function as a male and mated with a hen will pro¬ 
duce offspring the sex-ratio amongst which will be 50.100. If on 
the other hand, a female amphibian or mammal, XX in genetic 
constitution, functions as a male, its progeny will consist solely of 
females. 

The problem of the control of the sex-ratio is that of controlling 
the differential pxoduction of gametes by the heterogametic sex, 
of controlling the physical and physiological dimorphism of these or 
of producing complete sex-reversal. The control of a differential 
elimination of the zygotes of one sex cannot be regarded as profitable 
even though it should be practicable. These conditions have been 
achieved by the experimental biologist and it would be rash to sup¬ 
pose that they have not unwittingly been attained in the herds of the 
practical breeder. 


F. A. E. Crew, M. D., D. Sc.. Ph. D., F. R. S. E., 

Director^ 

Animal Breeding Research Depaftment, the VntitrsUy, 
Edinburgh 
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SPANISH HORSES. 


Doubtless owing to the ideas about Spain which are commonly 
held abroad (i) it is rare to find, either in periodical publications or 
in books published outside Spain, on the subject of stock-breeding and 
specially of horse-breeding, reasonably accurate information regard¬ 
ing the various kinds of Spanish horses and only too often such in¬ 
formation is quite erroneous. 

Spanish riding horses, which are chiefly intended for army use 
were most highly renowned all over Europe when light cavalry (2) 
was the predominant feature in warfare, but lost much of their util¬ 
ity when they were replaced by heavy cavalry, emplo^fing large 
horses covered, as were their riders, with heavy armour. Even 
then .Spanish horses were used on account of their mettle and grace 
in the more important ceremonials at the Courts of Europe. For a 
long time Spanish horses w'ere considered best by the greatest masters 
of horsemanship, among them F. Robichon de la Guarinieire. 

With the Italian Renaissance the big horse was introduced and 
finally predominated even in Spain itself, as may be readily under¬ 
stood from a study of the passage in the works of Alfonso G.^rrili.o 
Lasso Caualleriza de Cordoua. (Cordova, 1625) in which he laments 
the complaints made by Andalusian breeders to his predecessor in 
the management of the “ Real Caballeria ” of Cordova, the Nea¬ 
politan Giovanni Girolamo Riuti, who in 1600 made use of large Nor- 


(1) Julian JiTDERfAS, La Leyenda negra^ and Edition Barcelona, Casa editorial Avaluce 
(The first edition appeared in 1914), 

This interesting book is particularly suitable for all foreigners who which to have a 
fair and just appreciation of Spain. To appreciate the innate nobility of the Spanish people, 
the perusal of Borrow’s book, The litble in Spatn^ 1842 (tran.-Iatcd into Syianish by IVIanuel 
Azana under the title La Biblia en EspaHa by Borrow 1921, Coleccidn Grenada-Madrid) is 
also recommended. 

(2) In the XV century the Valcncifin noble Don Manuel Diaz de Catalayud, Sefior de 
Andilla, described the war horse in a Valenciao Code in such masterly fashion, lliat even 
now his description may fairly be taken as a model. 
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man, Danish, Dutch, Neapolitan and other stallions to obtain large 
carriage horses of the kind then used by the Roman Cardinals for their 
equipages, a fashion which became general at the Courts of Europe. 

This fashion caused serious injury to the Spanidi breed as also the 
adoption of the style of riding called “ de la brida ” (legs extended) in 
place of the classical Spanish style “ a la gineta ” (legs bent), as it was 
the cause of cross breeding with big halfbred horses, sheep-headed 
(Roman-nosed), without arab blood, of which there was and continues 
to be much in Spanish horses. Next followed the school of horsemanship 
described by the Italian Federico Grisonb in his work Ordini d% ca- 
valcare et modi di conoscere la natura dei cavalli (Venice, 1620). In 
this work, which was frequently translated into Castilian in the 
golden age of Spain with its abundance of treatises relating to horses, 
the sheep-headed (Roman-nosed) horse is prescribed for riding “ a la 
brida ”. The riding school of Pionatelli of Naples (from 1589 
to 1610) was the most famous in Europe. 

The Italian horsemanship of the xvi century was popular in the 
Courts of Europe, especially those of France and Spain. From the xv 
century, the customs of Italy, which was famous in arts, letters and 
science, began to become fashionable. The motto of education wastlxat 
of the Salemian School, — Mens sana in corpore sano — , and in order 
to keep the body healthy and supple a great impulse was given to 
fencing, swimming, dancing, hunting, wrestling as well as to riding. 
In the XV century the celebrated Vittorino da Feltre at Mantua 
developed horsemanship together with intellectual education. The 
Court of Mantua was soon imitated by the Courts of Naples, Milan, 
Ferrara, Florence and lastly Venice. 

In Naples, under the king of the House of Aragon, the teaching 
of horsemanship was much in vogue. King Ferdinando the Catholic 
had already received a handsome present of Neapolitan horses. 

Italian horsemanship reached its highest fame in the xvi century, 
to which belonged the celebrated masters and writers Federico Gri- 
SONE (1552), Cesare Fiaschi (1556), Giovanni Battista Ferraro 
(1560), Claudio CoRTE (1562), Pasquale Caracciolo (1566), DE Pavari 
(1581); Antonio CiTO (1590); Ottavio Sieiceo (1598); Giovanni 
Battista Pignateew (1598), after whom came in the xvii century 
Antonio Ferraro (1602) son of Giovantli Battista, Giovanni De 
Gamboa (1606), Alessandro Massari MalatEsta (1607), Lorenzino 
PaemiEri (1625), Giovanni Rondinelei (1633), Giovanni Battista di 
Gaeiberto (1650), Ignazio Carcani or Carcano (1690). 
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Grisone, Fiaschi and his papil PiGNAraLU enjoyed great 
fame in Spain. Grisone’s works were translated into Spanish and had 
much influence among the Spanish nobility. Many French and Spani^ 
gentlemen went to learn ridii^ from the masters and the Italian 
school of horsemanship and preference for sheep-headed horses then 
in vogue at the Courts of Rome and Naples became fashionable both 
in France and in Spain. 

To the above-mentioned Italian movement corresponds that of 
Spain in which figured, among others, Don Pedio Fernandez de 
Andrade (1580), Don Juan Suarez de Peraeta (1580), Don Eugenio 
Manzanas (1583), Don Juan Arias D.wiea Portocarrero (1590), 
Don Pedro Aguiear, (1600) Don Diego De Cordoba {1602), Don 
Simon De Villalobos {1605), Don Euis Banuelos y dela Cerda 
(1605), Don Bernardo de Vergas Machuca (1600-1621), Don Fran¬ 
cisco Cespedes y Velasco (1624), Don Alonso C.arrili,o Lasso 
(1625), DAvilla Heredia (1674), Don Antonio Galvan de Andrade 
(1678), Don Gregorio De Zuniga y Arista (1705), Don Manuel 
Guerra (1701-1717), Don Jose De Arcos (1757), Don Francisco 
Vallesteros y Lezcano (1762), Don Bruno Jaseph De Morla 
Malgerejo. 

The Valencian noble, Senor de Andilla, Don Manuel Diaz de 
Calatayud, was jwrhaps the most famous of the group. In the 
Code written in Valencian (" Libro de Menescalia ”) in the xvi cen¬ 
tury he gave such a masterly description of the cavalry horse that 
even to this day it might be subscribed to by the best authorities 
Senor De Andilla’s book was translated into Catalanian by Senor 
Rosell y Vila in his 7 mportamia de la Ganaderia, en Catalum y estudto 
zooUcntco de algunas de sus comarcas (i) and some of his other writings. 
The genuinely Spanish bibliography of works dealing with the horse 
and horsemanship, veterinary science, horse breeding etc. is abundant 
and noteworthy, the works relating specially to horsemanship, in 
which Spanish cavaliers were so distinguished in the past, are however 
much more numerous (2). 

(1) M Rosfll y Vila, Importancia de la ganaderia cn Catalufia y estudio zoot^caiico 
dc algunab de sus comarcas Memonas de la Rtal Academta de Ctencias de Barcelona^ iqi9 

(2) See the voluminous bibhographv contained in tin. followmg books — Cauallcrva de 
Cofdoua de Alonso Cakkillo Uisso, Cordova and tspiecially the second edition of this 
book which was produced at the expense of the Man|uis of Jerez dc los Caballeros, which is 
an exact repioduction of the first c<lition and of \nhich 51 copies were printed This second 
edition contains a preface and Apuntes btbho^rdfico^ }>obrt equitaaon written by Don Jose 
M Nogu6s. 
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For some time past, and more particularly from the middle of 
the XIX century to the present day, the literature of all kinds dealing 
with the theme of the past and present of Spanish horses and their 
breeding is very scanty. An exception is the work of D. Uldarico 
Prado P. El Caballo Chileno (i). Although the modem genuinely 
Spanish bibliography on the subject of horse-breeding has not been 
very voluminous during the xix and present centuries there is still 
a certain amount of material which is worth consideration, describing 
the qualities, chiefly vigour and great hardiness, of the various types 
of present day Spanish horses (2), which were so thoroughly proved 
during the War. 

Spanish horse-breeding is particularly worth study. This from 
the earliest times included horses of great qualities, from Galicia to 
Navarre, from Andalusia to Catalonia. These horses are more or 
less closely related to the primitive Libyan horses, from which the 
best horses in the world are derived, including arabs, as is constantly 

Dtcctonarto hiptco y del Sport por Fulcnco HurscA, ed IMadnd, lAbrtna dc Tcniando 
Fc, 1885 (BibUog^raphy from page 673 to 680) 

Maiquds Dd la Torrlcilla, Ltbros, iscntoh. o fratadis di equitacion, jintta brtda, albiu 
Uria^ etc indtee dc bibhgrafta hipica cspaHola y portu^uisa vatulogada alfabUtcamcntt por orUt n 
dc tilulos de las obras Madnd, 191O to 1921 E'»tabltumit.iito tipogriitico di Succ^ortb dc 
Fivadencira (S A ) 

{i) Uldarico Prado P El Caballo Chthno 13 to 19H Ustudio Zootcemeo e histdnc 
hfptco Iinprenta de Santiago dc Chile 1014 

(2) Miguel Arroyo Crispo, Aptitudes Uil caballo ispaiiol para la gatrra Imprcnta del 
Diano de Avisos, Alfonso XII, No 26 Conlova, April 1905 

D Josd DeMi SAY Pasior I* I caballo c$pa^dcon'>idirado(omo caballo degiicrra Cadi/ i8s8 
Julio ViCENTls, PnnctpWb de Zooteema General apheado^ a la ciia caballar, Bally Baillitre 
c Hi]Ob Madrid, 1916 

D Pedro Moyano y Moy\no Zoohcnia General y especial de los ^quidos i hipologia 
SaragObsa, 1918 Imprenta del Hospicio provincial 

D Ram6n R Dt la ICncina y I^arico, CapiUn dt Arlilkria, El caballo dt tiro Itgero en 
Catalufla Imprenta militar, Kscudillers 81, Barcelona, 1911 

Pascual lyUNA Lopfz y Tomds Rota Minondo, La Ganadtna caballar en Navarra Asocia- 
ci 6 n general de Ganadcros del Rcino, 1917 

Andr6s Benito GarcIa, La produccidn del Caballo de tiro ligtro en Catalufla, 1918 Ast>ciaci6n 
general de Ganaderos del Rcino, Huertas 30, M.idrid 

Memonas de los concursos de ganados orgamzados y ^ubvenctonados por la Asoctaetdn general 
de Ganaderos del Remo, eon la cooperaetdn del MintUcrto dc la Guerra, Years 19x6, 1917, 1918, 
1919, 1920 e 1921 

Memoria del Concurso Nactonal de Ganados de 1913 Asociaadn General dc Ganadcros del 
Repxo Huertas 30, Madnd 

Memoria del Concurso Nactonal de Ganados, aviculfura, maqmnana e mdustrtas derwadas 
organizado por la Asoctaetdn General de Ganaderos del Remo y ceUbrado en Madrid en Mayo 
de X922 Madnd, 1923 

General D Juan Cotarello y X^arasxazu, Cria caballar en EspaHa o noticias histdricas 
descnptivas acerca de estc ramo de la riqueza Madnd, 1861 
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becoming more clearly recognized. A careful study of ancient 
documents, ancient art (commencing with prehistoric rock drawings), 
sculptured monuments and coins gives abundant proofs of this 
fact (i). 

It would be difficult to find in other countries such good natural 
conditions for the production of cavalry horses as in Spain. Anda¬ 
lusia, where horse-breeding is very ancient and goes back to early 
Iberian times, is not the only region in Spain which is specially well 
adapted for the production of cavalry horses. It has been repeatedly 
proved that Estramadura, some parts of Castille, including a good 
portion of Old Castille and Galicia, where the small ugly horses 
w’hich the Swabians brought with them in their invasions took 
refuge, ate al.so suitable for the purpose. Galicia and Asturia are 
famous for the production of small horses which have had a high 
reputation from the earliest times; in many districts in the northern 
parts of the Iberian Peninsula the effects of repeated infusion of 
Andalusian blood, more or less rich in Libyan and Arab blood, 
which is diffused all over Spain, have been for some time and still 
continue to be felt. 

The writer’s friend, Don Jose Maria Ibarra y F61.GADO, Doctor 
of Philosophy and Letters, and Keeper of the Archives of the Uni¬ 
versity Librar>’ of Valencia, to whom his ideas and lesearches regard¬ 
ing the present stock of horses in Spain have been explained, wrote 
the following note (2) some time ago with all the authority of his 
jirofound knowledge of Spanish and universal histon.' — "Phoen¬ 
ician and Greek colonisation could not have introduced into Spain 
a sufficient number of horses to cause marked changes in the stock of 
horses, already very abundant in prehistoric times.” 

“ The Carthaginians by introducing Numidian horses influenced 
the .southern and eastern regions, probably renewing the pre-existing 
Barbaiy^ or similar blood.” 

" The Romans, who at all ages supplied their legions wdth Nu¬ 
midian horses, continued and developed the initial introduction by 
the Carthaginians ; they also probably brought into Spain with their 
troops a small number of horses of various breeds. ” 


(1) William KinGCWAY, The Onsttn and Influence of thi 7 hotoughhnd Hotse Cambndf^e 

Univeivily 1005 

(2) It was quoted, for the first time, at pages 30- j2 of the book. 4 propouio de lo'i caballm 
espafiolcs ion cucrno\ Ra^umcn de algunos c^tudw^ de Rafael Jamm-Jamm Valenciii, 1910^ 
impreuta Hijos de Francisco Vixeb Moia. Calle de IIciiiAn Cortes, 8 
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" The Barbarians, who had considerable political influence in 
our country, the Goths (Visigoths and Ostrogoths combined) could 
have introduced very few of their own horses. Their loi^ migration 
of three centuries from Scandinavia to Spain passing through Central 
Europe, the Black Sea Coast, the Balkans, Asia Minor, the East 
coast of the Adriatic, Italy and Gaul, a period of almost continual 
combat, makes it exceedingly improbable that they brought their 
own stock of horses into the Iberian peninsula.” 

“ The influence of the Vandals was probably stronger during the 
few years that they remained in Spain in their transit from beyond 
the Rliine to the western half of North Africa. That of the A la nos 
could not have been great.” 

“The influence of the Swabians ma>, with good reason, be re¬ 
garded as important. In less than 5 yeans (404 to 400) they passed 
from their original home to the Iberian peninsula, a few only 
of their groups finding their way to Italy with the pol>-baiharian 
army of Radagaiso, very few of whom were able to re-joiu the 
principal body. pAtablishing themselves fiimly in the North West, 
altliough for a few years they dominated almost the whole of ,S]>ain, 
they must also have established their war horses and the horses which 
drew their wagons. These wagons transported from modern Swabia 
as far as Galicia (the most remote region of Spain and owing to its 
extreme position the least haiassed by w'ar) the entire Swabian village, 
women, children, old people and the few domestic utensils ajipiopriate 
to the degree of civilisation in which they lived. ” 

" Owing to the relative brevity of the Swabian invasion, or 
rather migration, it is reasonable to suppose that the majority of the 
riding or draught horses which crossed the Rhine died in the region 
of Mino, where tliey must have met with the remains of the jirimitive 
Spanisli hor.ses, already in txi,stence before the various invasions 
by barbs and little influenced by them, that is to say, with horses more 
purely Spanish and kept in a district into which fewer foreign horses 
had been introduced. ” 

“ The Mahometan invasion, so far as horses were concerned, 
introduced practically nothing of the Arab element and was 
almost entirely compost'd of barbs. Of the same origin were the 
Almoravidi, the Almohadi and the Benimerini which re-imugoraled 
the Mussulman dominion. The regions which felt their influence 
were, in decreasing order. South, East, Centre, Ebro Valley, Pirenaica 
and Galicia. It may be that along the natural lines of coramunica- 



Pi.ATiv xxxr. 



In.. - Hall l>I-».)(i S|».mj-h M.i’ln'ii 

l<t I X'll 1 1 . in (,m in Id iti Jt u/ -It I.a 1 imitt ia 



I'lO (>5 • Turc Uioil Spaiiwh Imw IkIi 

to Don ICtirkiue C>ran<l:i y Cal«U*iuii. lU Rnbli^s dc Tuijillo ^H.l<\a3oz). 












1>I.ATJ0 XXXII. 



Fi( 5 . 67 — 7IaIM)li>ofl Spanisli Aral) colt bclou»»in;r 

to the stable of Don Francisco (iuerrero, of Jerez de Da bhoiitcra 














ri,ATic xxxTii. 







Plate XXXIV. 



FlO. 71. — Group of three-year old fillies, beloiijjing to Don Mariano Molina, 
at his stable at Mllarubia, province of Cordova. 

















SPANISH HOHSBS 


577 


tion across Pirenaica (Ampurdan, Navarre, Upper Aragon) there re¬ 
main some larger traces due to the trade in horses during the Middle 
ages and to the expedition of Sancho VII of Navarre in the service of 
the Emperor Almohade in the years proceeding the campaign of Navas 
of Tolosa* 

It should also not be forgotten that pilgiimages to Santiago 
de Compostella, a medieval religious centre comparable only with 
Rome and Jerusalem, and the particii)ation of Fiench knights (es¬ 
pecially Burgundian) and a number of Normans, Germans, English 
and Italians in the crusade of reconcpiest are factors which may have 
influenced, though not largely, the stock of horses/' 

As examples of present day breeding stations for riding and car¬ 
riage horses in v^pain may be mentioned those of the fc)llowing : 
Guenero Ilennanos, Francisco Guerrero Hijos de Perea, ]\larques 
de Casa-Domecq, all of Jeiez dc La Frontera — D. Enrifiue Granda 
y Cald(‘r6n Robles de Trujillo, Duca de Bailcn and Duca de Wragua 
in the Province of Tf)ledo — I), Florentino Sotomayor of Cordova 
I). Jose Vazquez Rodriguez, Camino Ilermanos, Candau, I). Mignel, 
Rioboo, Anselmo R. de Rivas, Ilerederos de Miura, D. Felipe Pablo 
Romero, all of Seville — D. Gregorio Garcia y Garcia, D. Casado 
Ldpez, l^oth of Cordova — together with many others. 

Particularly w'^orthy of notice is the stud of pure bred Arabs 
at Jeiez de La Frontera founded by General Jaquetot which, thanks 
to the intelligent and enthusiastic management of Cavalry Lieut. 
Colonel 1 ). Ricardo Garcia Benitez, produces the purest strain of 
Arab horse. From the earliest to most lecent timcb the results of 
croSvS-bieeding between the Arab and Spanish horse have* been very 
satisfactory. Not only do Arab horses cross w^ell with Andalusians 
but even in Asturia very fine horses of half Arab breed may be seen. 
Persons ac<iuainted wdth Spanish horse-breeding are well aware 
that in view ot the results obtained there is a tendency to simplify 
the employment of stallions, wdiich is being limited to Bretons and 
Perclierons for heavy draught horses for ]>urposcs of agiiculture 
and artillery and to the Arab and English Thoroughbied for riding 
horses. 

The stud of Hospitalet de Llobregat (Province of Barcelona) 
which belongs to the Artiller>% has produced for some years draught 
horses for agricultural and artillery use. The results obtained from 
this v^tud in Catalonia and the influence of farmers and breeders 
supported by the Asociacion General de Ganaderos del Reino " 
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have caused the Direccion del Fomento de la Cria Caballare ” which 
is under the direction of the Minister for War, to use, for ordinary 
purposes, medium sized Percheron and Breton stallions and have 
proved that really fine pure bred horses of these breeds and half bred 
vSpanish-Percherons and vSpanish-Bretons are to be found in Spain. 

As there is no lack of good mares and stallions, the army has 
provided military stud Stations yeguadas at which this policy 
is now being followed. The first was established in the dehCvSa ’’ 
(pasture) of Moratella and assigned to the second remount establish¬ 
ment (Cordova). It was started wdth horses of various breeds, among 
which the English Thoroughbred and the S]:)anish i)redominated ; 
later Arabs, Anglo-Arabs, Percherons, Bretons etc. were very wisely 
and properly added to the stud. In course of time this Station took 
the name of ‘‘ Yeguada militar '' and wiis made indei)endent to the 
great benefit of Spanish horse-breeding. Following on this, and ])re- 
paratory to the division of Spain into breeding zones, three* Stations 
were established one in Leon, for Percherons, with the same staff 
as the Stallion Lepot of that town ; another at Trujillo for Orlow and 
Rostopchine trotters, which lasted for a short time only, the third 
in Jerez de la Frontera (** dehesa of Zaneadilla *'), for pure Arabs, 
which is of special importance. 

There are now in Cordova some fine specimens of vS])anish- 
Anglo-Arab and Spanish-Arab horsc‘S. 

An accomplished veterinary surgeon, 1). Miguel A. \hTj.ARUASA (' i) 
has done much for the imi)rovemeut of mules, so iiumerons in Spain, 
with the best product of the famous stallion asses of Vich (Province 
of Barcelona). 

The mule is produced in vSpain both in the fields and mountains 
of Galicia and in the mountains and valleys of Aragon and Catalonia 
and also in the old Kingdom of Valencia, with its com]>lex ('onforma- 
tion, as well as in Old and New Castille, in ICstremadura and Anda¬ 
lusia. It should be remembered that, although there is a large coastal 
area, vS])ain has a mean altitude of Goo metres and the most irregular 
conformation of any country in Europe with the exce])tion of Switzer¬ 
land, which has a mean altitude of ijoo metres, since it includes tlie 
principal i>eaks of the Alixs. 


(i) In Sicily, Picflniont ami Savoy Catalonian SUdlinn of Vicli arc imported, 

from which Iho^^e <if Ca^tillc aic derived, as well as the pailicularly la!nousbut<l ol PoiPm, 
See on this sul>jc<'t J) Mi^rncl A Vu.i.akkasa JCl garahdu Catalan, ICcvisla {Jr la 

Camara aqjttola Auuntana dr Vtch (Provincia <le liarcelona), January, 
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The always noteworthy Andalusian breed of horses which could 
never have been homogeiieous, because it was neither North-African 
nor the cavalry of the Moorish and Arab invaders, has had and still 
has a great influence on all the varied stock of horses in the whole of 
Spain. Its main origin was in the Province of Cadiz and afterwards 
the breed si)read widely all over Andalusia and thence through Estre- 
inadura, though there was a gradual falling off as it continued towards 
the North; its influence however remained strong up to the Pyrenees 
on the v^])anish sloi)e and on the other side in I'rance. 

At the same time this influence affected also the remote valleys 
and the highest mountains of (lalicia and Asturia, regions where most 
of the better class horses and mares as well as the horses inteiidt^l 
for mule brei^ding are of Andalusian origin. This influence traversed 
plains and mountains, and showed itself in the liighest gulleys of the 
most difficult mountains in the mettle, hardiness and geneial su])erior- 
ity of tile animals, (jualities which in a great measure are ])ieser\’efl 
unchanged because the regions are difficult of access. The inihience 
of the Andalusian 1)lood is thus manifest in the semi-wild droves of 
Navarre, Pascay, the Asturias, as well as those of (5alicia where 
the (fU‘c*t of Afiican blood was levSs felt and the small, ugly, 
but very strong and r(.‘sistant horses introduced by the Swabians 
remained. 

The agricultural-artiller> heavy draught horse has its bleeding 
centre in Catalonia (where how'ever, including Cerdaha, Arab and 
Andalusian blood made their effect noticeable u]) to a compara¬ 
tively recamt datel, and this is natural in vie\v of the historical bonds 
with hhance. This ty])e of lu)ise is much like that which, as has 
been ])reviously noted in the wTiter’s books, w^as inqxnied iiilo Sii.'iin 
in the middle of the xiv centurv, and for choice from Ih’itaiu. This 
introduction had no very s]Kvial results and it is natural that at the 
present time Catalonia, and chiefly the Pioviiices of (icroiia and Bar¬ 
celona, should be the true centre from which the breetliug of tlie agti- 
ciiltural and artiller}' horse is diffused tlirough Spain. Already for some 
3 Tars i>ast this form of house breeding lia-^ taken root in some valleys 
ill the North of Spain and more ])artieularly in Ihe Piovince of 
Eebn. 

S}>reading from Catalonia and Leon the Breton and Perchcron 
horses render u.seful .service in many zones which have irrigated 
crops in the ca.st part of the Peninsula and in the valleys of its rivers, 
as well as, it is said, in the valleys of the iioith, as may be S(‘eu not 
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only in Catalonia and the valleys of the Ebro, in Valencia, Eebn, 
Santander and Palencia, but also in the heart of the Pyrenees (Ron- 
cesvaUes, Burguete, Canfranc) and even in Galicia. 

In Navarre, the distric't in Spain whl^h is best known for its 
small sized horses or ponies, crossing with small or medium sized 
Breton horses has, as previously stated, been practised for some time. 
Navarre ponies, as is to be expected, have impressed their characters 
on those in the neighbouring districts, for example in those of the 
high valleys of the Huesca Mountain, of the Hecho, Broto and Can- 
franc valleys, where Breton haUbreeds are also found. This influence 
crosses the Cantabrica mountain chain, Guipuzcoa, Biscay (with its 
semi-wild droves of Carranza), Santander and Oviedo and reaches, 
though in somewhat diminished force as far as Galicia, which, as 
has been said, is stocked with typical ponies and small ponies of vSwab- 
ian origin, who in turn make their influence felt and impress them¬ 
selves to a constantly decreasing extent until the high mountains 
of the Province of Santander are reached, where some centuries ago 
the Andalusian strain similarly left its mark. 

Some consider the frequent existence of a medley of characters 
to be a defect in the Spanish breeds of horses. This is to a great 
extent logical, but the same fact is to be found in the human inhab¬ 
itants who have been influenced by Greeks, Carthaginians, Romans, 
Swabians, Goths, Arabs, etc. 

However this influence can never cancel the national imprint, or 
rather the Iberian regional imprint. Recent or comparatively recent 
facts prove how in Andalusia itself and mainly in J erez de La Fron- 
tera, as well as in Malaga, in the human population typical infusions 
of English blood have disappeared, the descendants, both men and 
women, preserving the tyqjical Andalusian character. And in the 
mixture of blood in the Valencians the sweet, natural beauty of the 
women endures always. 

In the Spanish breed of horses the infusions of Nonnan, Dutch, 
German and English blood have largely disap])eared and are soon 
replaced by the local strain. 

This tendency also occurs with the Percheron and Breton, in 
passing from the North towards the South: after a few generations 
the animals tend clearly to gain in elegance of form, while the char¬ 
acters impressed by the Arab is very enduring, no doubt owing to 
the influence of environment and the strength of the race. 
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Spain is a country with a very fine and valuable stock of 
horses, which constitutes a solid advantage, from which great benefit 
may be derived. It should be remembered that for a horse, 
vigor, mettle and hardiness are more necessary than beauty of 
form, qualities abundant in almost all Spanish horses and not 
unknown in the Iberian rural breeds and those employed in the civil 
wars of Spain. 

Exploits which equal and exceed those of Breton horses in artil¬ 
lery and Anglo-Arabs in cavalry work with the French Army during 
the Great War can be told of Spanish hoises. 

In drawing tramcars couples of vSpanish horses have covered, 
in summer, some 100 kilometers daily (i) and have proved themselves 
no less valuable than the best " Pomponnee and “ (lazelli ** (2). 
There are in Spain horses of such good value that of them might be 
said as by the poet Friarte in the Virgilian mode, veyiio i:iiaiidas ex 
pride puiabis^ which is the w^ell-knowTi inscription cut over the stud 
establishment Real >eguada '' of Aranpiez 

'riie writer may also here repeat the statements made in Ins 
])revious work, how much there is that is good and geiiuineh Siianisli, 
worthy ot many-sided study and of praise but long hidden by the 
mantle of the oppresvsive, infamous and harmful ** Black legend'*, 
which wxdghs on the patient and noble Spanish nation; among these 
he would include all question of horse-breeding. 

When the decadence ot Spain began, the recent genuinely Spanish 
movement, which is now to be observed under many aspects in the 
country and growls stronger every day, had not begun. In this 
general movement now in progress, w'hich brings to light ancient and 
genuinely Si)anish virtues, is included horse-breeding all over Spain. 
The geneial trend of horse-breeding is Ixung contiuuallv improved 
by an increasingly perfected Fonicnio dc la Cria Cabollar (a body 
under the control of the ^linister for War) and by the activities of 
the Asociacion General de ganaderos del Reino ” whose President is 
the Duke DE BAiUtIN and whose vSeerctary is the Maiquis di: la Fron- 
TERA, around whom are grouped other keenly inteiested peisons 
throughout Spain, in the ‘'Junta proviiiciales de Ganaderos"; 

(1) rniel>as y hechos dc rtMbttnda de caballo Memorial de CabalUrta del E^craio 
Nos 42 to 45, Ailiok by Rafael jANivi Janim 

(2) P Marchari, Chn}aux ei io%ture\ d* Art tiler te Tans, i()i3 Sec alsoRaficl Jakivi- 
jANiNi’s book /xjs caballoii en la Gran Guerra LnseHunzai^ v ortenlaitone^f 1918 
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by the influence of the " Cueipo de Veterinaria Militar ”, by the Civil 
Veterinary authorities the value of whose services is constantly 
increasing and among w’hom may be specially mentioned the “ Inspec- 
tores provinciales de Higiene y Sanidad pecuarias ”, who have been 
ably assisted by the agricultural engineers. In Spain, including the 
Canaries and the Balearic islands there are about 722 000 horses, 
I 295 000 mules, I 138 000 donkeys and all these animals, whatever 
their degree of beauty, have in the highest degree the qualities of 
mettle, strength and hardiness. 

Rafael Janini Janini, 

Agricultural Eipcri to //. M. King Alfonso XU I. 



CONDITIONS FOR OBTAINING FROM THE BAVARIAN 
COMMISSION OF TECHNOLOGY AND AGRICULTURE 
A CERTIFICATE OF RECOGNITION FOR AGRICUL¬ 
TURAL MACHINES AND IMPLEMENTS. 

The cxteiickd use of machines ina3' be regarded as giving a great 
impetus to agricullinal ])roductioii, for b}" means of macljinery, the 
work of the faim can be executed (juicker, betlei and as a lule at a 
cheaper late. 

Such machines and ini])lcments only as are made of the best 
matciial and answer the ])ur])ose for which they were designed, are 
ually iKmelic'ial to the agiicultuiist. 

It is theiefou* necessary to lind wa>s and means oi insuring that 
llie output of the factoiy ieall>" answers the reciuiiements of the 
larniei. In man\ cases, labour, coal and iron are utterly wasted u])on 
the const 1 action of machines and implements that aie not needed, 
or have not >et advanced beyond the trial vStage and are therelore 
not y(‘t in a condition to be ])ut on the market. There is nothing 
that arouses the agriculturist to such deej) distrust of the nianu- 
factuicr’s novelties as the outpirt of inferior inoducts. which after 
being used for a ^hoit time, and causing annoyance and keen disaj)- 
pointrnent, have to be scrajj]>cd as old iron. 

The Local Commission ol Tcchnologc and Agriculture Landes- 
aiisscliuss fur Tei'hiiik und Landwirtschaft is of opinion that the 
certified a])i)icnxil of the machines before they are allowed to be sold, 
is the only way in which the mannfactnrer can extend and deeireii 
his knowledge of the aims and objects of agriculture and succeed in 
gaining and keeimig the confidence of the fanner. 

(.)BJKCT OK TllK CERTIFIED RlXOGNlTION 
OF AGR1CUI.TUKAE MaCIIIXES. 

To provide a guarantee that these machines and imjdements 
have been jiroved by means of technical and agricultural tests to be 
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capable (under the given natural and economic conditions), of fulfil¬ 
ling satisfactorily the purpose for which they were constructed and 
are likely to continue to do so for a reasonable time. 

Genbrai, Preliminary Conditions. 

Although on principle, all German machines and imj)lements are 
eligible for approval, it remains within the discretion of the commis¬ 
sion to refuse to test any such machine or implement without 
stating the ground of its decision. As far as possible, the trials of 
the machines and implements are carried out in groups though in 
special cases single entries are permitted. 

When group trials are to be held, an announcement to this effect 
is inserted in the " Technik in dev Landu'irtschaft ”, " Die Landma- 
schine ”, or any similar and suitable ]3eriodicaI. 

Application for Recognition. 

All ajrplications mu.st be sent to the " Geschaftsstclle des Bayeri- 
schen Bandesausschusses fur Technik uiid Landwirtschaft ” of which 
the present address is Munich, Briennerstrasse 8, 4 Aufgang. 

The application is to be accom])anied by a statement giving the 
type, name and use of the machine or im])lement, the name and address 
of the applicant and of the maker, the net selling i)rjce at the factory, 
the weight (without the prescribed protective devices, vhich must 
however also be given ) and the space occupied. In addition, the 
catalogue designation must also be submitted together with a short 
description, technical drawings and figures so as clearly to show the 
construction and size of the machines or implements. 

The machines and implements submitted for testing must be of 
normal constraction as represented in the catalogue and not differ 
in any way from the usual stock goods on the market. They should 
be presented unpainted, but may have a coal ing of light varnish. 

In the case of a novelt}'^ that has never before been offered for 
sale (either in the present or a modified shajK*) this fact must be clearly 
stated in the description on the application form. The applicant is 
reqtiired to state w'hercin the novelty consists and must furni.sh a 
si)ecial sketch and description of the " new ” jiarts of his apparatus. 

The results of trials, iniblic awards, patents, trade-marks etc. 
must be given and should be entered on the original form, or in the 
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duly certified copy thereof. The diagrams and figures remain in the 
hands of the commission until all the required formalities are con¬ 
cluded. 

The Commission is empowered to require the a]')i>licant to furnish 
jiroofs of the accuracy of his statement, or to supplement it by 
furtlu‘r details ; it may refuse to accept an}^ ai)i)lications not accom¬ 
panied by a sufficiently detailed description. 

Payment of Expenses. 

All the expenses of certification are defrayed by the ap]>licant. 
On a])i)]ication, a preliminary payment of 10 of the net sale-])rice 
of the machine or aj)])aratus is to be made. This payment is refund¬ 
ed (after the deduction of the fees, etc) if the a] >])lk at ion Ls with¬ 
drawn in proj)er time, or is refused by the Commission. 

Pkockditre of MACinxE Certification. 

The “ Laiulesausscliuss fiir Technik und Tandwiitschaft ” 
ap])oints a sjjccial committee to txamiiie and i>ass the machines The 
jaelimimuy and eoncluding work is carried out at the ofiice of the 
Commission. 

The Committee is gi'iieially coini)Osed of the President of the 
Landesau.sschuss fur Technik und Landwirtschaft lejaeseiit- 
atives of technical and agricultural science, and rei)resentati\ es of 
the manufacturiiig-tiade and of agriculture, both the latter being 
selected, it ])ossible, fiom jirofessional workeis. The nianagei of tlie 
Weihenstephan Machine Iviiqiiiry Office {MasLliincnuuskuii/tisL lie) 
and the Rejiorter {Rc/C}crU) for Agriculture and cioj) cultivation oi 
the Jiavaiian Peasants' Chambei {Landc^haiurnkavwici) may sit 
on the Coniinittee by viitue of their offiees. 

Ill the case of machines and implements which need to be tested 
in various jiaits of Bavaiia in order to show their geneial efficiency 
(ploughs, cultivators, and harvesters as well as im])lenients used for 
paiticular crops), special distiict commissions composed of exjieits 
can be ai)pointed as occasion aiises. If necessary, these membeis 
many be chaw 11 fiom the 1 )istTict Blanch of the Association of German 
Ihigineers {Bczirksvcran des Vcrcvis Dcutulu} Ini^cmcioc) and the. 
" Kreis- und Beziiksbauernkaminer Chherwise, the committee 
does not delegate its poweis to any thiid paity. 
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The Necessary Tests and Triads. 

All the machines and implements are, as a rule, subjected to a 
technical iireliminary test and a special agricultural test. The 
technical trial consists in the testing of the construction and of the 
material. 

The construction test consists in the investigation of the 
structure, workmanship, efficiency and jirobable durability of the 
machines and implements. 

When reipiired, the material Ls tested in the mechanical Work- 
shojis of the Munich Technical Higher School [Tt'chnischc llocfiscliiih ). 

The special agricultural tests are directed to determining the 
quality and quantity and economic value of the work, e g., method 
of working, performance, easy handling, adajdability tov aiious con¬ 
ditions, suitabilitj' for different kinds of soil and ])ositions, draught 
jiower required, fuel and lubricants used, alteudance and special 
training needed, simjdicity and suitability of the conqionents, capacity 
for transformation into another type of imiilement, weight, pi ice, ty]>e 
of farm on which the machine or implement can be economically 
used, protective devices, etc. 

The results of the construction and material tests uill be entered 
on separate certificates. 

If either of these certificates be-ars the geiieial veidict of “ Un¬ 
satisfactory ”, the commission may refuse the admission of the ma¬ 
chine or imijlement to the sjiccial test. Such an exclusion is tanta¬ 
mount to a refusal to grant the certificate. 

When the preliminary and the special tests have been carried 
out and their results recorded, the Ceitifving Committee meets and 
gives its verdict: the decision being ex pre.s.sed in the teinis “certi¬ 
fied ” (anerkannt) or " not certified ” {nicht anerkanni). 'J'he decision 
made at this meeting is communicated to the ajqilicant in uiiting 
by registered post. 

The Certifying Committee is rciiuiredto communicate its decision 
in writing, at the clo.se of the meeting, to the Bavarian Commission 
for Technology and Agriculture (“ Landcsaus^,chms jiir Tcchnik uml 
Landxc'irischaft). 

- 4 tiy formal protest against the decisions of the Certifying Com¬ 
mittee on the occasion either of the preliminaiy technical test, or of 
the agricultural test must reach the " Bandesausschuss ” witliin lO 



OFFICIAI. CERTIFICATION OF AGRICUETURAE MACHINERY IN BAVARIA 587 

days after the receipt of the notification. The grounds of the appeal 
must be set forth clearly. The protest must be accompanied by a 
further payment of 5 % of the net sale price of the machine, which 
sum will be refunded, should it be decided that the plaintiff has just 
cause for complaint, otherwise it is paid into the working-funds of 
the “ Landesausschluss'*. 

The decision is not made at once but is announced after a certain 
given time has elapsed. 

The Certifying Committee may require the applicants, or their 
deputies to attend the tests. 

Means of Using the Certificate of Recognition. 

The awarding of the certificate is announced in the periodicals 
in which the notice of the meeting of the Commission was published. 

Should the results of the tests be unsatisfactory, the matter is 
not commented upon by the Press. 

The holder of a certificate acquires the right of affixing to aU 
machines and implements that are exact copies of the specimens 
j)assed by the Commission, an exact reproduction of the badge bearing 
the words '' recognized b}" the Bavarian Commission for Technology 
and Agriculture '' iq. 

The certified approval of the Commission may only be printed 
on notices, advertisements and letter-heads in the complete form 
sanctioned by the Commission and bear the date when the certificate 
was granted. Single sentences, or iiortions of sentences may only 
be quoted vdth the express permission of the Commission. 

The Landesausschuss '' reserves to itself the right of bringing 
before the notice of the public any especially useful macliines and 
implements that have received its full apx)roval. 


MilSCELEANEOUS OBSERVATIONS. 

The machines and implements to be submitted to the approval 
of the Commission must be collected and transported carriage-paid 
to the places appointed by the Commission for the tests. 

The Commission assumes no responsibility for any breakage or 
injuries caused to the machines during their examination, mounting 
or operation throughout the period required for testing. The machines 


5 — ing. 
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are kept at the consigner’s risk, though the Commission will insure 
all the machines and implements against fire, theft, robbery if desired, 
at the expense of the consigner. 

The machines, etc. are returned to the sender at his own risk and 
expense. 

The above conditions must be explicitly accepted by all 
applicants. 


Christmann, 

Mmisicfial Councillor and Director, 
President of the Bavarian Local Commission, 
Munich, 



THE ORGANISATION OF INTERNATIONAL STATISTICS 
BASED ON THE RESULTS OF RESEARCHES CARRIED 
OUT WITH THE ASSISTANCE OF AGRICULTURAL 
BOOK-KEEPING. 


The International Institute of Agriculture in Rome has been en- 
deav’ouiing for several years to introduce a system of international 
statistics based on agricultural book-keei>ing. In order to cany^ out 
a statistical scheme of tliis nature, it is indispensable that the condi¬ 
tions under wliich agriculture works should be studied in as many 
States as iKjssible and by means of a special method, the results ob¬ 
tained being placed at the disposal of the International Institute of 
Agriculture. Further, for the success of such an undertaking the re¬ 
searches made must satisfy the two following requirements; 

(l) The book-keeping system adojded must be as simple as jxjs- 
sible, but sufficienth' accurate to provide reliable figures. (2) The re¬ 
turns must be confined to the chief results of agricultural activity. 

An attempt is made in the table appended, to lay down the main 
lines vqion w Inch this enquiry should proceed. The fir.st essential is, 
on the one hand, to determine the cost of jiroduction, and on the other, 
to estimate the gross returns of the undertaking. It is then eas)’ to 
calculate the net returns, viz., the actual returns on the caiutal outlav 
and returns from the actual work done. In the same way the vari¬ 
ous items of the gross returns and of the working costs are determined 
sejiaralely. On the other hand, no attempt is made to estimate the 
cost of production for each branch of the farm work, since this would 
necessitate too complicated a system of accountancy for the farmer 
who does his own book-keeping. 

Thus, there is no need to enter the internal consignments from 
one branch of the farm activities to another. It is sufficient to regis¬ 
ter receipts and iiajments, and to note payments in kind made by 
the farm to the household, and to the farmer’s private account, or 
any such payments made by the farm to the staff. An aimual stock- 
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taking must also be made; this will show the changes in returns 
and, more especially, the changes in the supplies and the live-stock. 
As however, the agricultural workers do not receive all their wages 
in cash, but are generally boarded at the farm, a special record must 
be kept of the expenses of their maintenance. At the end of the year 
the sum representing the just compensation of the members of the fam¬ 
ily working on the farm must also be entered on the books. In car¬ 
rying out the annual stock-taking anj'^ neccs.sary amortisations must 
be considered, as these constitute an integral part of the farm expen¬ 
ses. By means of the above scheme and rules it w’ill be possible to 
determine exactly the costs of production and the gross returns of 
the estate. 

The books which a farmer-book-keeper needs are as follows: a 
cash-book for entering cash transactions; an inveutor>' to show changes 
in income and a book of disbursements for registering all the payments 
made by the estate to the private account of the farmer and to the 
workers and vice-versa, in so far as they have not already been carried 
over to the cash-book. These three registers are the basis for the ba¬ 
lancing of the accounts at the end of the financial year. Ihirther 
details on this subject can be obtained from the pubhcations of the 
“ Secretariat des paysans suisses ” and from the works of Prof. Taitr. 

In estimating the cost of production and the gross returns, no 
difficulty will be exjjerienced if the items are grouped in a methodical 
maimer under separate heads. 

The total cost of production (or working exjienses) includes cost 
of labour, the current expenses of the farm, amortisations, and the 
payment of interest on the capital. By subtracting the intere.st 
payment from this sum, the w'orking cost of the farm is obtained. By 
gross returns should always be understood the " final gross returns ”, 
that is to say, the actual value of the gains entered in the inventory 
and of the produce used on the farm itself. Thus the potatoes employ¬ 
ed for feeding the pigs will not figure under the head of the gross re¬ 
turns from potato-growing, but under the pig-rearing returns. In 
the same way, the gross returns from the meadow's only include 
increases according to the inventory and the sums realised from the 
sale of hay. The value of the hay fed to stock appears under the 
form of products such as milk, fatted beasts, breeding-stock, etc. 

By subtracting the expenses of the farm from the gross returns, 
the net returns, are obtained, viz., the actual return on the agricul¬ 
tural capital. In the statistics the net returns are calculated per lOO 




Table I. 


Gtcsa returns per hectare 



5, Farms erUtrely devoted to shcep-bn cdtng; i ' 

a) Farms breecling wool-sheep and pure-bred -jheep . , | ^ 

b) Farms engaged in sheep-fattening or other work ' ! ! 

6 Pig-fatiening farms: ' : ! j 

a) Farms employe^i in fattening pigs and in other work ■ j I 

b) Farms exclusively occupied in pig-fattening . ' , . ' 

7. Farms exclusively engaged in cereal cultivation ... 

8 Farms occupied m cultivating cereals and other crops: i , , | 

a) Growing Uoed crops..... ... . . ] ■ , j ^ 

b) Growing other crops..... ‘ I I 

9. Cotton-gromng estates: , i ' ' ; i 

a) CiUtivating cotton exclusively {monoculture) ' , 1 ' ' 

b) Cotton and other crops .. { ; j l 

10. Estates where co^ee ts cultivated : ’ ‘ , i * 

a) Consisting exclasively ot coffee plantation.s (monocul- 1 i , i i 

. I i i 1 

b) CcSee and other crops ... ^ j 

11. Estates where rice is grown: ! ! , 1 ' • 1 j 

a) With rice fields only. ' ' j j 

b) Rice and other crops. ... J ' . j i 

12. Other settlers' estates with mixed crops: ' i ' ' i ’ 

a) Cultivated to supply <iwners requirements ^ i j I I : 

b) Other pe.isant holdings . . . 1 , ' | i ■ • ' i j 

c) Commercial estates. . ... I i i • 

13 Vine-gromng estates: ' j i ' , ' I j : I 

a) With vineyards only ' ! ' ' ' ! I 

b) Vineyards and other crop . i ‘ . I t ' ' ! 

14 Fruit farms growing fruit trees and small fruUs: I 1 : ! 

а) Exclusively... i j ; ' ! , > 

б) Mixed ... . j ‘ , • I I 



• Agricultural Year. — ** Ea<'h gnjup include-s the five subdivisions indicated by a 




























Tabi^ II. 


Cost of production per hectare 


Cost 
>f labour 




iS-B 


5 o 


Interest 

& on the value i till 

c 9 „ I On the farm 

£ , of the land | On i 
^ (including ; ! capital 

5 the improve-: , (livestock, 

I /r"srd; 

s money ad- j build- supplies, cash | 
I vajiced, for and i 

■< next season’s mgs 


crops) 


credit) 


Net return! 
(I) I 


I' 

1; 

o i I 

I 

3 


H 


I 

,23 


lU 


T.3 




, Cattle-breeding farms : ! 

a) Extensive grazing farms; \ 

I Small peasant holdings : l 

Year* 1925 1 

" 19^4.! 

” 1923 . 

II. Medium-sized peasant holding.^^: i 

Year 1925 . . . ' 

”1924 . 

” 1923 • , 

III. I.arge peasant holdings; 

Year 1925. 

” 1924 . 

” 1923 ... 

IV. Large farms: 

Year 1925 ... 

” 1924 ... 

” 1923 

V I,arge landed-properties (laUfundui): 

Year 1925 . 

" *924 . 

” 1923 . 

Total (a) Extensive grazing famts; 

Year 1925 .. 

2. Dairy fauns: 

a) Farms with grass-crop^ and grazing ground? (natural 

meadows and pastures predominating) . . . 

b) Farms growing mixed forage {ck»ver, lucerne anfl 

mixed forage crops predominating) 

3. Cattle-fattening farms: 

a) Fattening by grazing (extensive) . . • 

b) Fattening by grazing (intensive) 

c) Others . . . 

4 Other farms forvehuh the returns come chiefly from cattle. 

5 Farms entirely devoted to sheep-breeding : 

a) Farms breeding wix»I-sheep and pure-bred shecii . 

b) Farms engaged in =heep-fattening or other work . 

6 Pig-fattening farms: 

a) Farms employed in fattening pigs and in other work 

b) Farms exclusively occupied m pig-fattening 

7. Farms exclusively engaged in cereal cuUivation . 

8. Farms occupied in cultivating cereals and other crops: 

a) Growing hoed crops ... . • 

b) Growing other crops.... 

9 Cotton-growing estates : 

a) Cultivating cotton exclusively (monoculture) 

b) Cotton and other crops . ... 

10 Estates where coffee is cultivated: 

a) CoiiiLting exclusively of coffee plantation? (monocul¬ 
ture) . . .... . 

b) Coffee and other crops ... .... 

11 Estates where rice is grown : 

a) With rice field? rmly . .... 

b) Rice and other crops 

12 Other settlers estates with mixed crops : 

a) Cultivated to supply fiwners rcrimremenis . - 

b) Other peasant holdings . . 

c) Commercial estate? . . 

13. Vine-growing estates: 

a) With vineyards only . . - 

b) With mixed crops ... 

14 Fruit farms growing fruit irec> and small fruit-,. 

a) exclusively; . . . . 

b) Mixed ..... 


I ! I 


! ' i 


* Agricultural year. — (i) Net return = .Vross retnni — (cost of production and interest charges). — (z) Work yield — Gross return — (cost 
of production and remuneration for work <Ione by members of tb fanuly}.—(})Retum from Oie propert^= net r^um —i nterest diarges on farm rapitab 
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francs of the capital, and like the working cost and the gross returns 
are reckoned per unit of surface. On subtracting from the gross 
returns the total costs of production, omitting the just remuneration 
of the members of the famil}-, the actual return given by the work of 
the family is obtained, this figure being reckoned per man’s working- 
day. 

As a general rule, it may be said that the net returns are the best 
criterion of the condition of a large farm, while the labour results are 
the most satisfactory gauge of the prosperity of the small holding. 

It would, no doubt, be well to arrange the results of the statist¬ 
ical researches according to the different t5'pes of farms. The scheme 
given below shows how they might be grouped. 

(1) Cattle-rearing farms: 

(a) farms with extensive grazing ground; 

(b) Alpine farms ; 

(f) other farms. 

(2) Dairy-farms: 

(a) Farms with gra.ss croi)S and pastures ; 

(b) Farms with permanent or temjx)rar>’ meadows. 

(3) Cattle fattening farms: 

(a) extensive grazing of steers ; 

{b) intensive grazing of steers ; 

(<’) other types of fattening. 

(4) Other farms of which the returns arc derived chiefly from cattle. 

(5) Sheep-breeding farms: 

(a) Sheep-farms for wool production and for rearing pure-bred 

shee]); 

(b) Sheep-farms raising sheej) for the butcher, or where other 
types of work arc carried on. 

(6) Pig-fattening farms: 

(a) farms engaged in fattening pigs, or in other work; 

(b) farms entirely set apart for the fattening of pigs. 

(7) Farms exclusively for cereal cultivation. 

(8) Farms where cereals and other crops are grown : 

(a) cultivating hoed crops; 

(b) cultivating other crops. 

(9) Farms occupied in cotton cultivation: 

(a) cotton plantations alone (monoculture) ; 

{b) mixed crops (cotton grown by general farmers). 
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(10) Coffee growing estates: 

(a) with only coffee plantations (monoculture); 

(b) mixed crops. 

(11) Rice-growing estates ; 

{a) with only rice-fields ; 

(&) mixed crops. 

(12) Other farms: settlers’ mixed farms: 

(a) farms cultivated to supply the owner’s needs; 

{b) peasant undertakings; 

(c) commercial farms. 

(13) Vine-growing estates: 

[а) with vineyards only; 

(б) with xnixed crops. 

(14) Orchards and small fruit farms. 

{a) with orchards, and fruit-gardens only; 

(6) with mixed cultivation. 

The farms of each type should be subdivided into the following 
five groups; 

(1) Small peasant holdings provnding sufficient work for the 
owner and his wife, but too small to employ their adult children, 
or paid workers. 

(2) Average-sized peasant holdings where the owner is a,ssisted 
by his adult children, or by paid workers. 

(3) Large peasant holdings where the farmer is entirely occupied 
in organisation and supervision and is assisted by foremen, who however 
help in the agricultural work. 

(4) Large farms where the farmer is assisted by bailiffs or the 
like, who do not take part in the practical work. 

(5) Large landed properties (latifundia). These estates are too 
large to be worked undivided, and consist of several farms connected 
with the central farm. 

It is clear that all these five groups will not appear in each system 
of farming. 

The chief aim of statistics of this character is to provide producers 
and consumers with accurate information respecting the returns on 
the capital outlay and the profit on the work of the agriculturist. 

Further, in the course of years, reliable statistical data will be 
collected which can serve as a basis for fixing the prices of agricultural 
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produce and as a valuable basis for agrarian policy and political 
economy. 

In order as for as possible to reduce the appended table, which 
gives the statistics for a whole series of years, the %ures relating to the 
different States are not entered separately. On the other hand a se¬ 
cond table is give in which the returns from each State are entered but 
for a single year only. Both tables are exactly the same with the excep¬ 
tion that in the second the names of the various countries take the 
place of the dates of the years. 


Prof. E. Laur, 

Direciof of the Swiss Peasants* Secretariat^ Brougg, 



FUNCTIONAL DISEASES OF APPLES IN COLD STORAGE. 


In recent years the practice of apple storage as an integral oper¬ 
ation in the distribution and marketing of the apple crops of the world 
has been progressively industrialised. The apple crops are produced 
locally and over relatively short seasons. Hence in order to maintain 
a supply of apples for the big markets throughout the year, the fruit 
is both stored out of season and transported by season from regions 
where the ripening season occurs at a different time of the year. 

For the industrial practice of apple storage on land and sea, 
mechanical refrigeration (cold storage) is now widely adopted. Con¬ 
currently with the adoption of refrigeration for the storage of apples 
on a large scale has come the recognition and definition of certain 
types of physiological or functional diseases (as distinct from ftmgal 
rots) which at times cause serious loss in large-scale operations. 

Industry and science have at present scarcely passed the stage 
of defining and diagnosing the different forms of functional diseases 
which are now known to occur, and considerable confusion in nomen¬ 
clature still exists. These diseases, however, have become the subject 
of intensive study in countries commercially interested in the apple 
trade, and the object of the present communication is to draw to¬ 
gether as far as possible the threads of our present knowledge of this 
subject. The attention of the reader is particularly drawn to the series 
of figures depicting functional diseases of apples, which accompany 
the paper, and to the literature cited. 

While the various functional diseases of apples in storage are doe 
to different causes, in appearance these diseases are very similar. 
They possess a character in common, namely, premature browning of 
some part or the whole of the tissues of the apple. It is unfortunate 
that the classification of these diseases has been based entirely upon 
the appearance and distribution of the affected tissue and not upon 
the causal conditions. Confusion amongst investigators has risen 
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owing to the fact that identical appearance and distribution of the 
browned tissue may occur from widely diverging causes. 

To the industry it is obviously of first importance to be able to 
diagnose a disease in relation to its causes, and it follows therefore 
that identification and prevention of physiological diseases will ne¬ 
cessitate the taking of accurate records of conditions, not only in stor¬ 
age but also in the orchard, as a routine operation in the trade. 

The possibility of the existence of chemical, microscopical or 
physical criteria which can be used by the trade to identify functional 
diseases, indistinguishable in appearance but differing in causation, 
opens up an important field which is as yet unexplored. 

Class I: Scald. 

Browning of the superficial cells of the (Plate XXXVII, Fig. 76) 
unaccompanied by softening or browning of the flesh. Controlled to some 
extent by efficient ventilation, and very largely by the use of wrappers 
impregnated with odourless mineral oil. Under this category may be 
included the various " spotting ” diseases of apples which are not due 
to fungi. 

Description. — The most comprehensive and best known con¬ 
tribution to the study of apple scald is that of Brooks, Cooley and 
Fisher (7) who describe it as follows: " In mild cases of scald the 
apple is merely tinted with brown, the skin remaining firm, but in 
more severe cases the skin tissue may be broken down to the extent 
that it sloughs off readily from the underlying flesh ... Scald differs 
from all other apple diseases in being more prevalent on the green 
side of the ai)ple. Bright red fruit surfaces are high!)’ resistant to 
scald, and yellow surfaces are much more resistant than those that 
are green or show the first stages of turning from green to yellow ... 
An apple that has had its skin killed by scald becomes the ready 
prey of the various rot organisms, and they soon finish the work of 
destruction that the scald has begim.” These authors also point out 
that, under the prevailing methods of handling fruits in the United 
States, scald causes greater losses than aU other storage diseases com¬ 
bined. 

Causal Conditions and Control Measures. 

A) Before Storage. — There seems to be general agreement 
amongst those who have studied scalding of apples that fruit whidi 
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is picked green is more susceptible to the disease than that which is 
more matured (PowEix and Fuxton (12), Ramsey, McKay, Markeu, 
and Bird (i) (13) and WHitEHOtrsE (16). Ramsey and his co-workers 
state that “ the amount and severity of scald in immaturely picked 
apples in cold storage are often enormous. As the picking season 
advances and the fruit matures and colours, the damage decreases, 
until at full maturity the scald is comparatively slight.” White- 
house (1. c.) states that “ the right degree of maturity of apples when 
they are put into cold storage is the prime consideration in the 
control of apple scald. Immature fruits scald readily in storage.” 

From the results of their experiments Brooks and Fisher (4) 
conclude that apples from trees receiving heavy irrigation are more 
susceptible to scald owing to the forcing effect of irrigation. The pre¬ 
sent authors have found that apples of young trees often scald 
more readily than those of older trees, and the fact that scald 
develops more readily in some seasons than in others has long 
been known. 

B) During Storage. — The authors agree that in any uniform 
sample of fully matured ax)ples scald developed more slowly the lower 
the storage temperature, and consequently a well controlled storage 
temperature of 32® to 34° F. is of great importance in controlling the 
amount of scald appearing in any given time during the commercial 
storage season. 

The combined operation of the degree of maturity at the time of 
gathering and the temperature of storage have an important and in¬ 
teresting bearing on the debated question as to whether “ delayed 
storage ”, in other words, holding apples for a short period at ordinarj- 
temperature before placing them in cold storage, is beneficial or other¬ 
wise, with regard to scald development. Absolutely contradictory 
results have been obtained, but an explanation of these divergent 
results has been given and established experimentally by White- 
house ( 1 . c.). If the apples are immature on gathering a period of de¬ 
layed storage is beneficial because it allows the apples to mature at 
the higher temperature after gathering. If, however, the apples 
are gathered after full maturity, delayed stmage has no beneficial 

(i) Rausby, McKay, Mahcbll and Bird (13) make no sharp distinction between “ scald “ 

** physiological decay and it seems quite possible that they ore detding throughout 
with the functional disease termed ** internal breakdown by the present authors. The eiccel* 
lent coloured illustrations of cross-sections of apples shown in their paper would appear to 
iliustrate typical ** internal bteakdowns”. 
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effecJ: on the development of scald, but rather the reverse, owing to 
the fact that scald develops more quickly at higher temperatures. 
The practice of delayed cold storage is of importance where premature 
gathering is necessitated by early frost, premature droppings or 
exigencies of labour. 

We are indebted to Brooks, Cooley and Fishes for the discovery 
of the most satisfactory control measure for scald yet known. 

This consists in the use of tissue-paper tappers impregnated 
with odourless mineral oil. The wrappers should carry at least 
15 % of oil. They also found that relatively rapid air movement over 
apples decreased scaldii^ to a large extent A consideration of these 
control measures has led Brooks and his co-\iorkers to put forward 
the hypothesis (5, p. 240) that “ the disease is due to the accumulation 
of esters or similar products of the apples in the tissues of the fruit 
and in the surrounding air. The vapours of these substances can be 
carried away by air currents or absorbed by fats and oils 

Control measures for apple scald are most necessary duiing the 
I)eiiod of storage immediately after gathering. Brooks, Cooley and 
F'isiibr (8 ) state that during the first six or eight w'eeks of storage 
“ the scald-producing agencies are apparently most active, yet up 
to the end of the period it is possible largely or entirely to overcome 
any accumulated tendencies to the diseases by wrapping the ai)ples 
in oiled paper or by giving them a very thorough airing. The sec'ond 
stage of the development of scald extends over a iieriodof five to eight 
weeks following the first period. Preventive measures now become 
of little or no avail. The apples may be destined to scald if given 
sufficient time, yet if removed from storage before the end of the 
five to eight weeks they do not show scald, even upon warming. 
If the ap])les are consumed before the end of this second period the 
scald problem is avoided. The third period starts with the end of the 
second i)eriod and covers the remainder of the time the fruit is in stor¬ 
age. The apples now become latently or potentially scalded; cer¬ 
tain skin cells are practically dead, yet they remain green and appear 
normal if not exposed to warm air." 

In addition to typical scalding there appears to be a “ spotting ” 
disease of apples which is particularly prevalent in some varieties and 
which in certain seasons occurs with many varieties (Plate XXXVIII, 
Fig. 77). It is characteristic of this disease that spots appeal at the 
lenticels and develop slowly as brown, somew'hat sunken areas w'hich, 
on cutting the apple, are seen to be confined to the surface. 
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Bsamination of these spots generally, bat not invariaUy, reveals the 
pr^ence of fungal organisins. whid>« however, are also usually to be 
found in perfectly healthy lenticdb. The fact that fungi are present 
has opened up the question as to whether these oxganions are 
primarily responsible for the disease or whether thdr presence is only 
inddentaL This “spotting" disease has been induded as a 
ph3rsiological disease under the heading of " scald ", because it has 
been found that the use of mineral oil wrappers successfully controls 
its occurrence (Piate XXXIX, Fig. 78), (See Annual Report of 
the Food Invesiigation Board for the Years 1921-22). 

CtAss n: Internai, Breakdown. 

Premature browning of the flesh of the apple with or without 
mealiness. Tissues not necessarily dead. 

Under this category may be included *' internal browning ", " soft 
scedd ”, “ flesh collapse ", " Jonathan scald " and “ physiological 
decay ” (1). 

" Internal breakdown ” seems to be particularly a disease of 
cold storage and is seldom found in ordinary storage at ordinary tem¬ 
peratures. It is not due to freezing although often indistinguishable 
in appearance from frost injury. It has, in fact, often been mistaken 
for the latter, and the wide-spread nature of its occurrence as a dis¬ 
tinct disease under cold-storage conditions and its consequent im¬ 
portance to the industry are now being realised in the apple producing 
countries of the world. 

The present authors have found in their experience with English 
apples in cold storage that " internal breakdown ” differs wdely 
both in its external and internal appearance according to the variety of 
apple, the st^e oi maturity and other conditions, but that a relativdy 
sharp distinction can be drawn between " scald " which toowns the 
skin only and leaves the underlyh^ flesh sotmd, and aU forms of “ in- 
temal breakdown." 

{il IftdUiiiicaaon of wnes foe tbe tome disease retards pnsreas. Our itasooe for das* 
sifldas tlMKdlBeBaea wider oM wmie, 1. e. ‘‘iateraal breakdom”, are inatltdy tliat we hase 
Icmnd of "iatecaal tweakdowa’' ocuTespondtog la appeataace to the descar^rtlwu) of 
*‘fataQiat fcaowsliig”, "soft acaM", "flesh ooUapse”, "jroaathaa scald", aad “pIqntD* 
logical decay ".andsecondly,that thS cmual ccmdltknsinaUeases seemstoi.' fhe same, 
sttmeiy tow femperatnre. 
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The following points should be noted; 

(1) The common feature of all types of “ internal breakdown ” 
is a browning of some part or of the whole of the flesh of the apple 
(Plates XL-XLIV, Figs. 79-86). The cells of the tissues in the 
early stage of this disease retain their turgidity. 

(2) The brown tissue may or may not extend to the skin, 
hence affected apples may show all degrees of external disfigurement 
(Plates XIvI-XLIII, Figs. 81-84), or the disease may be undetectable 
on the surface (Plate XLIV, Figs 85-86). 

(3) In general, internal breakdown is accompanied by soften¬ 
ing of the flesh tissue, so that it can be easily mashed into a paste 
with the fingers, but this is not an invariable characteristic. 

(4) A characteristic of internal breakdown, which appears to 
be general, is that if any previous injury resulting in killing of tissue 
has occurred, for example, “ bitter pit ”, ” bruising ”, ” brown heart ” 
etc., a zone of healthy white tissue remains around the injured parts 
when " internal breakdown ” develops (See Plate XLIV, Fig. 87). 

Suggested Causal Conditions and Control Measures. 

The investigations of Ramsey, McKay, Maekell, and Bird 
( 1, c.) indicate that apples which are either immature or overripe 
when gathered, are much more liable to “ physiolc^ical decay ” in 
cold storage, and therefore the most effective method of control 
is to gather the fruit at the r^ht stage of maturity, namely, when 
“ the ground colour, which is green when the fruit is immature, 
begins to whiten or yellow slightly as it approached full maturity ” 
(L c., p. 16). 

A series of investigations carried out by Stobenrauch (14), 
Ballard, Magkess and K\wkins (i) and Winkler {17) have centred 
on the development of " internal browning ” in cold-stored apples 
from the Pajaro Valley district of California, particularly the Yellow 
Newton apple. These investigations, which extend over a number 
of years, seem to indicate that the cause of the peculiar susceptibility 
of the Yellow Newton apple from this district is related to a low aver¬ 
age orchard temperature during its development on the tree. " In¬ 
ternal browning ” in cold storage was found to be less severe when 
there was a heavy crop than when there w'as only a light crop of 
laige sized apples. 
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The storage trials of these workers show clearly that the brownii^ 
occurs earlier and to a more serious extent when the apples are stored 
at 32® to 34® F. than when stored at somewhat higher tempe¬ 
ratures (Fig. 88 in text). The method of control is therefore the 
adoption of a storage temperature not lower than 36® F. for 
these apples. 

The results obtained by Magness and Burroughs (10), with 
regard to the occurrence of " soft scald ” in Rome Beautj’ and Jona¬ 
than apples at diffe¬ 
rent storage tempera¬ 
tures, fall in line with 
those quoted above 
with regard to " inter¬ 
nal browning No 
" soft scald ” develop¬ 
ed in cellar storage, 
and only to a s%ht 
extent in storage at 
35® F., whereas at a 
lower storage tempe¬ 
rature of 32® F., “ soft 
scald ” was very se¬ 
vere. The authors 
make it quite clear that the incidence of the disease is not to be at¬ 
tributed to lack of aeration. 

Lastly we may consider the " flesh collapse ” of the New Zealand 
apple trade. This disease is described by Waters (15) as occiuring 
in its early stages as a narrow band of pinkish brown soft flesh running 
parallel to the skin. The brownish condition, how'ever, may involve 
a much larger portion of the flesh; in fact, the whole of the interior 
of the apple may be thus damaged w'hilst the skin show's little or no 
s^ or injury. 

With regard to cause and control, the only outstanding fact 
amongst the published results of investigations in New' Zealand, which 
has come to our notice, is that locality plays an im|X)rtant part in 
determink^ susceptibility to the disease. For example, McClelland 
and Tiller (ii) of the Cawthron Institute, working with Stuimer 
Pippin apples, found in the case of apples from one locality 5 per cent 
with severe “ flesh collapse ” after six months cold storage, as compared 
with 52 per cent in apples from another locality. 



Fig. 88. — Effect of temperature on the preservation of 
apples (after Winkler). 

A =a Percentage of normal fruit; 

B •« No. of days kept in preservation. 
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is not dried out. 
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Class III: Brown Heart. 

PiematMTe biowning of the flesh of the apple. The tissue is 
killed, collapses and finally dies out. Causal conditions : — concen¬ 
tration of carbon dioxide in the storage atmosjihere above a certain 
limit, oxygen being present. Under otherwise similar conditions apples 
are more susceptible to *' brown heart ” in cold store than in ordinary 
store. Method of control; — ventilation. 

The conditions giving rise to “ brown heart ” in cold storage are 
not likely to occur except under exceptional circumstances, when the 
storage chambers have relatively gas-proof walls and when no venti¬ 
lation is given. Such conditions, however, occur in ships’ holds and 
the “ gas ’’storage method is used (i). 

In the case of the carriage of apples in refrigerated holds on 
voyages of several weeks duration three main systems of refrigeration 
are employed. These are usually spoken of as the " battery ” system, 
the " cold air ” system and the “ grid ” system. 

In the first two systems forced air circulation is employed, which 
incidentally provides considerable ventilation of the holds. In the 
“ grid ” system, on the other hand, tliere is no forced air circulation, 
and the ventilation which does occur through accidental leakage has 
sometimes been insufficient, with the result that very severe losses 
have been sustained owing to the occurrence of “ brown heart ” 
due to excessive accumulation of carbon dioxide in the hold. 

The appearance of “ brown heart ” needs no special description 
in addition to the various figures shown (See Plate XLV, Fig. 89, 
Plate XUVII, Fig. 94). Its most distinguishing characters are firstly, 
that the brown tissue is killed and hence rapidly loses water to the 
adjacent living tissues so that cavities are eventually formed. For the 
same reason, w'hen an apple is cut across, the exposed surface dries 
up much more rapidly in the region of the affected tissue. The second 
characteristic feature of this disease is that the external api^arance 
of affected apples, except in extreme cases, is perfeetty normal. 

Thirdly, when the causal conditions are removed the disease 
does not spread (Plate XLVI, Fig. 91). Lastly, it may be induced 
at any stage in the storage life, and api>ears in its most characteristic 
form when it occurs early before the tissues of the apple have softened 
and ripened. 

(i) For on acootmt of the “ gas •’-storage method the rea<ler is referred to the Anm i al Re¬ 
port of the Food Investigation Board ior the years 1919-22 inclusive. 
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For a full description, further figures, and a detailed account of 
laboratory experiments dealing with “ brown heart ”, reference 
should be made to Special Report No. 12 of the Food Investigation 
Board. 


Class IV : Frost injury. 

In the past any kind of browning of the tissues of cold-stored 
apples has frequently been attributed bj* the trade to frost injurj'. 
It is now evident that a variety of functional diseases occur in cold- 
stored apples which are not due to freezing. Unfortunately, however, 
the after-effects of freezing are very variable except in extreme cases 
when the whole of the flesh of the apples is browTi, dead and water¬ 
logged, and it is difficult to characterise them definitely. As far as 
the present authors are aware no careful study of the formation and 
disappearance of ice in the apple tissues, and of the after-effects of 
freezing has as yet been published. 

Broadly speaking, the affected tissues, if examined after thawing 
and soon after the injury has occurred, arc more w atery than the normal 
flesh. In slight cases of frost injury the vascular tissues alone may 
be water-logged and subsequent^ show up as dark brown strands 
in the flesh. 

Fig. 95 (Plate XLVII), shows the typical api>earance of apples 
which have been severely frozen during transjwrt in boxes. I,arge 
injected sunken bruises appear on the surface. The internal flesh 
is more or less brown and the intercellular spaces injected with water; 
the injection, however, unless the tissue has been completely killed, 
may disappear in time. 

Franklin Kidd, D. Sc. and Cyril West, D. Sc., 

Low Temperature Station, Cambridge, 

{Food Investigation Board, Department of ScterUtfic and Industrial Research), 
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CRYPTOGAMIC EPIDEMICS AND THE ENVIRONMENTAL 
FACTORS THAT DETERMINE THEM, 


The occurrence of certain cr>"ptogainic epidemics in cultivated 
fields, or among plants in general, is not suflicieiitly explained by an 
exact and detailed knowledge of the parasitic species of fungus, 
its usual location, etc. The presence of rust, oidiiim, and perono- 
spora, is in fact, so intimately connected witli the climatic factors of 
the environment that the attack of the fungus, as well as the suscept¬ 
ibility of the host-plant, are generally recognised by writers on the 
subject to depend upon ecological conditions. 

This being the case, the study of the en\dronniental factors deter¬ 
mining, or rather, favourable to the outbreak of ciy^ptogamic epide¬ 
mics, the form of disease most commonly met with among i)lants, 
should be pursued along two quite separate and distinct lines. It is 
necessary to study both the factors inducing fungus attack and also 
the causes determining the susce]>tibility of the organ of the host- 
plant. In this wa}^ it is possible by means of indepetident researches to 
understand the interactions, and opposing influences that are to 
be met with in nature. 

For several successive years, I had the op])ortunity of observing 
the appearance of oi'dium on various plants, such as wheal, the oak, 
the spindle-tree and the rose, and have been able to obtain a fairly 
correct idea of the first group of causes predis]>osing the ])lants to 
attack, that is to say, determining their susceptibihty. These causes 
are of one type, as will be explained later. 

Afterwards, I tried by means of suitable tests to discover the 
conditions determining the resistance of the conidia, or fungus spores, 
instrumental in spreading the disease, in order to understand the fac¬ 
tors promoting or hindering the development of these bodies which 
occur in extraordinary numbers on the infected leaves every day of 
the host-plant's growth. 

Thousands of these spores are present in the air in the early 
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morning, during spring and summer, and as they settle upon the green 
organs of plants, it would seem that the ])laiits could not escape 
infection, but as a matter of fact, they are not attacked every 
day, or habitually and continuously throughout their lives, but re¬ 
latively, only a few times a year, so that the percentage of " actual 
attacks '' is ver}" small as compared with the '' possible attacks 
The relative rarity of infection would api)ear to depend (accord¬ 
ing to the tests and observations made in this connection), upon 
two groups of environmental factors, viz., those i)osse^sing the power 
of destroying the fungus, or rendering it innocuous, and those produc¬ 
ing a teini)orary resistance in the susceptible plants. 

The data ('ollected allow it to be assumed that a hot sun, absence 
of moisture and dry surroundings, are generally inimical to the fungus, 
whereas damp and warmth promote the germination of the s])ores and 
encourage their attack on the host-plant, but in the ca'-e of oidium, 
altliougli doubtless the direct rays of the sun weaken and destroy 
a large number of the spores, unfavourable conditions of the eimion- 
meut, such jis drought and a high temperature in the absence of sun¬ 
light (such as occur for instance on summer nights) havc‘ not, as a 
rul(‘, ])ioved fatal to the ])aTasite. 

vSiiice the fungus, owdiig either to its continual and copious 
emission of spores, or to its relative resistance to a<lverse external 
factors, is often present in large masses ti])oii its host, the outbreak 
of the disease de])ends more upon the effect of the environmental 
factors determining the resistance and tlie susceptibilit\ of the plant 
than upon those influencing the parasite and its poweis of attack. 

♦ 

♦ ♦ 

The careful study of successive and frequent cr\ ptogamic attacks 
produced artificially on plants in the greenhouse have clearly showii 
the “ moment of least resistance ” in the infected organ to occur dur¬ 
ing a period of tlaccidity, or rather of partial wilting, of the host- 
plant’s tissues. Green organs at the height of their maximum 
turgidity prove themselves to be relatix ely or absolutely resistant, 
so that the attacks made upon them by the continual deposition on 
their surface of large numbers of coiiidia remain partially or wholly 
abortive. The spores germinate, but the host suffers little if at all, 
since its extreme turgidity protects it against the penetration of 
the fungus hyphae. For this reason, the classical infectior in the 
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moist chamber regularly fails in the case of turgescent and erect 
organs. 

On the other hand, the plant, proved susceptible to the artificial 
infection experiments when its organs were slightly wilted; in fact, 
the attacks occurring in the moist chamber on plants in such a con¬ 
dition are most serious and may even have fatal consequences. 

Oidium attacks can be artificially induced by putting green-house 
raised plants under a bell-glass full of moist air containing a large 
number of spores and then exposing them suddenly to direct sunlight. 
The flaccid leaves of such plants fall an easy prey to the parasite, 
whereas plants reared in the open air and in sunshine, since their 
organs are turgid and erect, if introduced under the same bell-jar, 
prove wholl^^ or partially immune. 

♦ 

♦ * 


The “ moment of susceptibility ” of the organ having thus been 
determined, the observer can have a clearer idea of the complicated 
question of the temporary susceptibility and resistance shown by 
host-plants to the attacks of the parasite. 

The mimerous observations of various writers that have been 
collected and arranged by CoMKS can now be co-ordinated, for 
through them all runs a thread of logic hitherto sought for in vain 
in other directions, even by C()MK.S himself. 

The striking susceptibility x>roduced by fertilisers, especially 
nitrogenous fertilisers, wdiich has been observed and recognised by 
all investigators, can be e.xplained in the case of the oidium hosts, 
chiefly if not exclu.sivel3^ bj' the more frequent periods of decreased 
turgidity to which these plants are subjected. 

The undoubted greater su.sceptibility shown by young, tender 
leaves and r>etioles as compared with older organs of the same 
type is due, at all events in a certain degree, to their different beha¬ 
viour during the hot hours of spring and sumnier, when the young 
leaves often flag from the lo.ss of water caused by the burning 
sun, whereas the older organs remain turgid and erect throughout 
the day. 

The fact that regularly irrigated plants with luxuriant leaf¬ 
age fall an easier j)rey than others to fungus attack, also admits of 
a natural explanation in the readiness with which, owing to their 



CRYPTOGAMIC EPIDEMICS 


607 


special structure and constitution, the organs of such plants wilt, 
or at any rate, to Some extent lose their turgidity. 

♦ 

This special mode of accounting for susceptibility in cases of 
infection by the Erysiplicae must be kept well in mind in taking 
into consideration the conditions preceeding and accompanying 
fungus attacks in general, for although not many data have so 
far been collected as to the possibiliU^ of fungus infection being 
])receeded by a clearly recognised and easily detected weakness 
of the host-plant attacked, yet it may logically be assumed 
a priori, given the siin])le structure and functioning of plants, 
that other attacks of fungi ma>' also be accom])anied or preceded 
b}' similar loss of vigour (decrease in the turgidity of the green 
organs), so that the theory may have a more extended ap- 
plication. 

From what has been ailirmed b> experts, it appears that the 
susceptibility of other host-plants to other cryptogamic infections 
depends on a cause similar to that verified in the case of oidium,but 
at jiresent, the experimental data on this subject are too few to war¬ 
rant our making general assertions on the basis of the behaviour of 
o'ldium, although it is satisfactory to note that DreoMirr records 
similar facts in connection with the Rhiociomis of the potato. It 
is, however, most important to rejiort the behaviour of plants in 
this connection, for the predisposition and the resistance shown 
by the host to the attacks of oidium are, in my opinion, the ex¬ 
planation of the special problems that form tlie basis of modern 
phytopathology and therefore merit sjiecial study. 

♦ 

♦ ♦ 

The environmental conditions accompanying the outbreak of 
ciy'ptogamic epidemics must thus be considered under two distinct 
heads: (i) those favourable to the fungus; (2) those predisposing the 
host-plant to attack. , ; 

From the examination made above, it may be assumed that the 
external factors favouring susceptibility, viz., dry air, and more espe¬ 
cially drought accompanied by a burning sun, are those that most 
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frequently predispose the plant to attack, and at the same time are 
the greatest hindrance to the development of the fungus spores 
whose very existence they indeed threaten, whereas a mild temper¬ 
ature and moist air, while they are favourable to the preservation 
and the germination of the fungus, usually insure the maximum 
turgidity of the green tissues of the host-plant and therefore deter¬ 
mine the relative or absolute resistance of the plant to fungus 
attack. 

Tliis strange state of affairs which renders coexistent the two 
opposite factors, susceptibility-absence of fungus, and resistance- 
presence of fungus is the constant rule under normal meteorological 
environmental conditions, and explains why the fungus, although it 
continuall}^ produces incalculable numbers of sj)ores, rarely succeeds 
in destroying its host, which escapes nearly all the attacks, and when 
in exceptional cases, it falls a victim, the attack is not continuous, 
nor does it occur every day, like the production of the conidia, but 
only a few times a year. 

The fact that external conditions that assist the fungus generally 
tend to increase the resistance of the plant, while the latter is most 
susceptible at the time when the fungus is usuall\' absent or inert, 
throws light on those complex phenomena of biological regulation 
that make agricultural disaster due to fungus attack, of relatively 
rare occurrence, althougli the parasite ])ersists in its conidial form 
through seasons and even years without the host-plant ever getting 
the better of it. 


♦ 

♦ ♦ 


There are, however, more or less marked exceptions to the 
rule based on the expressions, susceptibility-absence of fungus, 
and resistance-presence of fungus. These exceptions clearly explain 
the outbreak of certain memorable cases of epidemic disease that 
have also been artificially reproduced on a smaller scale in the 
laboratory. The antithetical conditions of which we have spoken, 
if they cannot actually coexist in nature, may yet immediately 
follow one another, in which case, the first determines the predisposi¬ 
tion of tlie plant, while the second comes into play immediately after 
(while the effect of the first producing the .susceptibility of the 
plant still lasts), thus ijrotecting and stimulating the diffusion and 
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germination of the fungus conidia; or else environmental conditions 
determining the diffusion and germination of the fungus spores may 
be followed by other and contrary external conditions which are 
not sufficiently pronounced to be fatal to the fungus, yet have the 
effect of rendering the host-plant susceptible to attack. 

Instances of the first group of phenomena are frequently to be 
observed in early spring, when the first hot days disturb the functional 
equilibrium of plants accustomed to a cold or cool climate. The 
green tissues at this time become flaccid during the hot hours, and 
later, the high temperature in the day followed by a colder temper¬ 
ature at night produces thick masses of mist in the damp valleys. 
These mists transport and diffuse the conidia which fall fresh and full 
of vitality in large numbers upon the green organs of the host-plant, 
where they find ready entrance owing to the loss of turgidity of the 
tissues, v^'llich have not suceeded in recovering during the night to 
tlie point of being able totally'' to resist the fungus. 

However little we realise it, not one, but several cases are to 
be found in which the successive changes in the meteorological 
phenomena allow these epidemics to make their appearance, yet it 
remains a fixed principle that the same environmental condition 
that is favourable to the fungus determines the resistance of the host- 
plant, wliile the factors that cause the susceptibility of the latter 
also hinder the development, and even threaten the existence, of 
the spores by means of which the fungus is disseminated. 

V. Rivera, 

Lecturer 2n the I ni 'iKutv 01 Rome. 
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Sojl Science, 

The Leaching of Alkali Soils. 

Oreavks, ]. iv ; Hirst, C T., and Lund, V. (Utah Ex^Krimcnl Station). 
Sotl Sdcncc, Vol. XVI, No h, pp .107-420, bibliography. Baltimore, W S. A., 

This article gives a report of work niulertaken to ascertain the rapidity 
with which salts leacii Ironi different soils, the quantity of the plant-food 
removed by leaching, and the chemical changes which ha\e resulted 
from the action of the various salts upon the soil and their removal. Natural 
alkali soil behaved suiilaily to non-alkali soil treated with a mixture of 
the salts, sodium chloride, sul])hate and carbonate. 

Sodium sulphate leached rapidly, 88.8 — 97.7 the first 

drainage water, as compaired with 71.0 - 94.5 of the chloride vSoil treat¬ 
ed with sodium carbonate leached slowly ; 2i.(>-()0.9 was recovered. 
It w'as therefore im]x:>ssible to free a column of soil one foot in dc])th irom 
sodium carlronate to such an extent that crops would grow* u})on it. 

From 1.2 to i().4 times as much lime was leached from alkali soil as 
from normal soil 

From 3.0 to 23.3 times as much phosphorus was leached frcnii the 
treated as from the untreated soil. 

The early leachings from the pre]>ared and natural alkali soils w^re 
very rich in potassium. The greatest quantities of ]>otassium were made 
soluble by the chloride, less by the sulphate and least by the carbonate. 

In ever>" case the salt-treated .soil lost more nitrogen than the 
untreated soil. 

The results suggest that the long unproductive period following the 
drainage of alkali soil is caused by: a) the leaching of much of the available 
plant-food which makes necessaiy^ a period of weathering before sufficient 
is again available for crop production, h) the poor state of tilth of the 
drained soil and sometimes c) a toxic lime-magnesia ratio. W. S. G. 
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584. The Liberation of Potassium from Feldspars. 

Vandecavky, S. C. (Iowa Agricultural Experiment Station). Soil Science, 
Vol. XVI, No. 6, pp. 389-406, bibliography. Baltimore, U. S. A., 1924. 

A thorough understanding of the various agencies involved is essen¬ 
tial in order to formulate any scheme of soil treatment which will enable 
economical use to be made of the abundant supply of native soil potas¬ 
sium. Carbon dioxide, bacteria, mineral and organic acids, and decaying 
organic matter all have some influence in making soil potassium available. 
The object of the author's experiments was to ascerlmn the relative effects 
of these various factors ; some of the conclusions reached were as follow's: 

A manure extract and a combination of manure extract and acids, gave 
a decided increase in watei-soluble potassium from finely ground orthoclase 
and alunite in water solutions. Sterilization and the addition of acids, 
calcium carbonate, and calcium sulphate did not increase the water soluble 
potassium of the same minerals. 

Relatively small amounts of calcium sul]>hatc added to Carrington 
loam caused an increase in water-soluble potassium, whereas calcium car¬ 
bonate and acid ])hosphate did not have the same effect. 

Moulds caused a decided increase in carbon dioxide and a smaller 
increase in soluble potassium in sterilized soil. An increase was caused 
by organic matter such as manure and clover hay, also by a combination 
of acids and organic matter. 

The production of carbon dioxide did not prove to be an index of the 
quantity of w^ater-soluble pota.ssium liberated. Sterilization resulted in 
an increase in the concentiation of the soil solution and in the amount of 
water-soluble potassium. The reaction of the soil showed no relation to 
the carbon dioxide production or to the liberation of potassium. 

W. S. G. 

585. The Effect of Wood and Wood Pulp Cellulose on Plant Growth. 

VinjEON, J. A. and Fred, E. B. (University of Wiscon.sin). Soil S(fence, 
Vol. XVII, No. 3, pp. 109-211. Plates 3, bibliography. Baltimore, 192,1. 

In Wisconsin there are large tracts of laud foruieily covered with fo¬ 
rest, but which are now cleared of timber. The ])revailing soil type is 
decidedly acid, and for the first year after cultivation the crop yield 
is usually unsatisfactory. Investigations were made to stud^*' the effect 
of different kinds of wood on the growth of oats and clover on these 
cut-over soils. 

The experiments showed that the de])rc.ssioii in the growth of plants 
was due to lack of nitrate nitrogen in the soil, the loss of nitrate nitrogen 
being probably due to increased nitrate assimilation by micro-organisms. 
The same results can be obtained with wood-pulp cellulose as with wood, 
hence it does not seem that there is any to.xic action on the plant due to 
such wood constituents, as essential oils, resins and tannins, which in large 
amounts are toxic ; but in these experiments the very small amounts 
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of these substances derived from the i % of added wood could hardly have 
any appreciable effect on the plant. 

Alder and poplar are more injurious than birch or willow, due perhaps 
to the difference in the rates of decomposition. 

As inoculated ])eas can be grown in the presence of sawdust without 
showing any ill effects, the injury from wood cannot be due to a poisonous 
substance. The experiments show that the lack of nitrate is due, rather to 
a reduction than to an inhibition of nitrification. That nitrification takes 
]dace is shown by the fact that with large amounts of bloodmeal in the soil 
the rate of nitrification can be so increased that it exceeds the rate of re¬ 
duction and an accumulation of nitrate takes place. 

The result of these tests as a wdiole indicate that the reduced growth 
of 3)lants following the a])])lication of young w^ood is connected with loss 
of nitrates. This injurious effect passes off and is hardly appreciable 
the following season W. S. G. 

s The Effect of Nutritive Elements on the Development of Soil 

Bacteria. 

Thui CIIACK, 1> < icN'ii's di l'Acii(ic}}i!ede'^scn'iicc>,y()\ 17^, No, 24, 

p]) 2001-2002. Pari.s, lo-M* 

The autiior states that the develo]unent of bacteria can be u.'^.ed as a 
means of .soil analVvsis, because although, tliese org.inisni.^ are lower jdantb, 
tiv.'v uapiire nearly the sa.me amount ('f nutritive elements as plants that 
are fai highei in the scale. 

The expeiiuieiits described by the author in this pa]>cr clearly ])rove 
the truth of his tlieorv. Increasing the amount of lutrogenons or phosphatic 
ierlilisers has the same effect on tlie development of bacteiia as on the 
growth of higher plants. The larger ijiiaiitities of fertiliser a]‘plied .it first 
stimulated growth, but in the end a in.ixiinum wars reached, beyond which 
all additions were useles.s or injurious. 1'. 1>. 

5S7 The Application to Soil Analysis of a New Method of Potassium 

Estimation. 

BlJivU, M., h'lvRNANi>rCS, h. and Fov, N. l/Agficoltura coloniale, 
Year XVIII, No 12, pp. .417-420. Florence, i<)24. 

Btujj and Fkrnandks have already described {Annali di Chtmica 
appiicafa, Yearly, No. ii, p. 46) the method devLsed by them for the 
estimation of potassium, and now, in collaboration with experimented 
on the application of this method to the determination of the potassium 
present in the soil. The results obtained proved as accurate as those 
given by the official chloro-platinuni acid method which is far more 
troublesome and costly. 

The operations involved in the new method may be summarised as fol¬ 
lows : preparation of the nitric acid solution — calcination — recovery 
with distilled water and precipitation with lead nitrate — precipitation 
(by means of sodium nitrite and cobalt nitrate, in the form of cobalt ni- 
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trite of lead and of potassium) of the potassium in the filtrate — solution 
of the precipitate with permanganate to which sulphuric acid has been 
added — the addition of a decinormal solution of sodium oxalate until 
the permanganate is discoloured and the manganese dioxide is dissolved 
—' testing the excess oxalate with permanganate. F. 1). 

588. The Quantitative Determination of Nitrates in Soil. 

WijK, I). J R van (Depiirtinent of Agriculture, ITnion of South Africa) 
Soil Science, Vol XVII, No 2, pp 10^-170, bibliography Ballunoie, 

S A , 1924 

The author reviews the many processc's devised for the determinalioii 
of nitrates in soil and points out their respective advantages and disadvant¬ 
ages, finally giving his reasons for the employment of the alumininin reduc¬ 
tion process, as described b) BrRGKSs (Bx^Ktri'Ss, P. S. The aluinimum 
reduction method as ap]>lied to the delerminatiou of nitrates in alkali 
soils. Vniv. ('al. Bnf), \(iy. Set,, Vol i, No. 4). The author siucessfulh 
applied this method, with certain modifications, to the estimation oi very 
small ([uantitics of nitrates, wliere it w<is necessary to Xe.ssleri/e the am- 
nionia produced. A large number of duplicate estimations were made a^ 
described in the paper, verv satisfactoiv results being obtained 

W. vS C. 

580 Microbiological Analysis of Soil as an Index of Soil Fertility (i). 

I - Waksmxx, A S and Starki'v, R (New fcis<.y lApitinunt St i- 

tion) Carbon Dioxide ISolutloll Soil Vol X\II, No 2, pp ip i(>), 

bibliography Baltimoii, T S A, i<)2| 

II — Waksman, \ S and Hi i Kua'ieiAN. () IH(v>mp »sition of ttl 
Inlose Soil Science, Vol XVIII N> pp 27*^ 29}, bibhogm]>ln, i<j2| 

An historical ac'count is given of the woik of the* investigatois who have 
ii.sed the evolution of carbon dioxide as an index of the deconi} osition ol 
organic matter in the soil. The authois then describe their t \])eiiiiKnts 
and the apparatus employed, and the results are suininansed as under 

Determination of the amounts ol carbon dioxide evolved Iroin scnls 
can be used in grading these soils on the basis of then fertility The data 
in this paper and in those published previously on tin microbiological 
analysis of soils, allow of looking forwmd to the development of a gioiip of 
quantitative methods for determining the ])roductive capacity oi the soil 

The capacity of a soil to produce carbon dioxide may be measuiod, 
either by determining the amount formed from one kilogtani of fiesli soil, 
in fourteen days, under optimum conditions, or, by determining the amount 
produced from 500 ingm. of dextrose added to lOv) gin of fresh soil, in forty- 
eight hours. 

The addition of lime to an acid soil stimulated ]>roduction of caibon 
dioxide, but not to so great an extent as nitiificalion. This is due to the 

(i) Sec i?. 1923, >r»> 133 and H, 1924, No. 11 
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difierence in the nature of the orcjanisms responsible for the chemical 
changes The authors continue the work of funner investigators, and 
their experiments indicate that the c^stini ilion of the power of a soil to 
dccom])ose (cllulose nia'v be used for carrying out a iniciobiological anal>- 
SIS of a soil A study of the nitrifi.c«iiion Processes ‘showed that infor¬ 
mation obtanud ])\ the this method can scr\c a basis for determining 
tin microbiologic il conoitions ot i soil ihcrijidily with which the soil 
nitrogMi becomes axailabk, <is well as the rc ictioii a id tin buSer content 
of tin od 

1 c\ci\ nnll*^ im of mliojin th it is i\ iil ible nr that can become 
a\ 111 ibk in the ^od in the gi\en pt nod of time re will be decomposed 
40 to ^0 mgni ol ccllul in the ^iveii amount oi soil 

\ tinh of ihc cdhdosc keoMip(»sing ])owei of tlu ‘•oil c in thus >ield 
inlonuit’on on muI f nMit\ This method cm suy pb n lonn ition onthe 
lot li nitiogen 111 th« soil is well on the diffcicnec in the ictivities of 
tlu soil iiiiero-or im ms 

riiiet lulh 1 u 1 senb^d f( r tlu ediniation of the eellulovc dceoin 
poking puwei ol the oil \\ S G 

Soil Analysis Based on Bacterial Action 

eiioiCiivcK 1) k mb diis d pu 1 s butene^ C nl' rant cut ha 
at i s }} t \ ol 1 ^M) ^ pp Puis 1 ) \ 

r>ietuii liki dl diRi Joui^ cells | induct i e it d isc of which the 
11 lount c m bi iiK Lsmed In the s\d me >1 ow^Cii libciitcd when they irc 
in tlu })Ks<iiei 01 o\ Hi w iKr flu dc eomiH>sition of o\\ itcd 

wild ])y the sod is I uth du totiu c it d sc produced!) tlu 1 iier ) oi in 
isi IS wliK h it eoiit ini'- idt ully li tlu nuiKTal \nd or line ec/ joiant^ 
ot tlie soil itM It II is c i \ lo >c ] 11 itt tlusc t\yo lelious toi it 1 'S t ' twice 
xij weight of yy itcr is iduvO t > tlu sod uid the nurture is lie Ped t > lioding 
] oinl tlu e it d isc is dcsli *ycd iiid the oxygen set lice on the i i ntion oi 
tiic o\y lull d \^ lU r <lc ()i nd-> sole 1\ upon the eddy tie ciionoMlcek- 
meiits th it 111up tlu ^oii \se(0!ul e\] eii 1 ci 1 c niud out with imhe it 
e (I soil would nyt the imoiint otoxyatuduc to 1 (k con Iniu d ction ot 
the niieio or; infills imi oi tlu sod eoiistdi c ids Tiie ddleunee bcty\cen 
the two tignu^s ictncst Ills the/n do n h <?;/< x of 11 r sod ^ nee ] 1 iid gioyvth 
(Upends on buleiiai (leyelopncni the / ol( ^ id iniU\ ihoni in easy rtid 
r i] 1(1 means ot -,(^1 unly-is The lUllnu found b\ t x] c nine d that 
in the CISC ot Imd th d liad Incii tu ded iU \ ui< is u i\s uul own with 
yvheat, Ihe^ height 11 the eerc d yy is in \ ro] )iti<)i» to thv. bi< lo^ic d iiuhecb 

I I) 

Fcriih^ers and Manurt s 

,oi Manurial Trials with Super-Phosphate, Basic Slag, Rhenania- 

phosphat ’* and Dicalcic Phosphate, 

NlKiyAS, II , Si ROB) c \ an(lSem\RRiH K ( Vgrikultuichemischcslustitut 
der bandyv Hoclischule Veihenstcph in) I^hosphor mudungnng'-y <.rsnclic imt 
Supeiphosphat, Thoiiuismeld ' Rhenani iphosphal imd Dikal/iumphosphat 

[59«-S9l] 
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aui vier verscliiedenen Bodenarten. Landwirtschafiliche Jahfhuchev, Vol. I#IX, 
Part 5, pp. O41-G72, bibliography of 60 works. Berlin, 1924, 

In his comparative manurial tests carried out on 4 diiferent soils and 
with various plants, the author obtained the best results from the phosphor¬ 
ic acid contained in the superphosphate, though “ Riienaniaphosphat " 
was nearly as satisfactory ; this phosphate was closely followed by the di- 
calcic phosphate, while the last place was taken by basic slag. 

P, 1). 

502. The Rehmsdorf Nitrogenous Fertiliser. 

Rovikra, P. (R. Stazione cliimico-agraria, Torino). Sul concimc uilroge- 
nato di Rehmsdorf Stauoni spcrimenfaU at^farie Uttliane, Vol. tVII, Parts 

3, PP- 77-^1. fig* Modena, 1024, 

Thider the name of “ Kitrogenina or Concime organico nitrogeiuilu 
solubile ” the A. G. Rehmsdorf Consortium for the manufacture of chemuMl 
products has ])ut on the market a feitiliser which, act'ording to the illus¬ 
trated pamphlet x^ublished by the Society, is composed ot aiiim.il w’aste 
(skins, bones, blood etc.) that has been rendered soluble by a special proce^^. 

The author found the acidity of the ieUiliser (e\])ressed as sulphuric 
acid), to be 1.22 % » while its composition was as follows : water 8 2j , 
water-insoluble comjioncnts 25,66 ‘Vo ; water-soluble components (>b.ii 
The water-insoluble portion contains 3.6() t>f compounds soluble in ether, 
and 3.5(' % of organic nitrogen ; the water-soluble portitin contains o.i(> " , 
of ammouiacal nitrogen , 2.52 % of organic nitrogen and traces oi nitt’c 
acid. There are 17.69 inorganic substances with onh inices ot ]dios- 
phoric acid and potash. 

The author has studied the efficacy as a fertilizer and tlie power of 
decomposition of this conii)OUiul as c(>m])ared with dried blood, h'rom 
his pot experiments with wheat, he concludes that " mtrogeniiia is a 
compound that decoin])oses readily, but considerably less r.iiiidly than 
dried blood and lienee its fertilising action is wslower. K. 1). 

593. Sulphur in relation to Soil Fertility. 

Powers, W L (Chief of Dejiartment of vSoils, Oregon Ivxperimeiit vStation), 
Siuliov Bttlleiin, No lOO, Oregon AgricvUnral Coihge, pp. 45, figs 17 Corwallis, 
Oregon, U S. A., 1923 

In 1912, the Oregon l^xperirnent Station found tliat tlie increase in 
yield of alfafa obtained by the use of potassium sulphate was ecjual to 
that when acid phosphate was applied. 

Tests showed that on more than twenty arid and semi-arid soil types 
of Oregon, the yield of 100,000 acres of alfafa could be increased by one 
ton or more per acre with sulphur, at a cost of abut i dollar per acre })er 
annum. Tyeguines generally responded to sulphur applications, also wheat 
and potatoes, but there was little increase in the case of peas, beans, maize, 
kale, rape, and sunflowers. The protein content of crops was found to be 
increased. I/ysiniiter studies show that 40-45 lb. of sulphur is lost in the 
annual percolate. 



AGRONOMY 


617 


Sulphur seems to be related to nitrogen supply. Water culture and 
pot experiments indicate that sulphur is an especially necessary element, 
although a small amount only is necessary. 

Applications up to looo lb. per acre have resulted in continued marked 
increased in yield. The use of sulphur beyond the amount needed to re¬ 
place deficiency tends to increase soil acidity in humid and semi-humid 
regions, and its continued use will make liming more necessary. A com¬ 
bination of sulphur, rock phosphate, farm manure and lime has given the 
maximum yields. W. S. G. 

5<>4. Bacterial Soil Fertilisers. 

I. — MakrinoKP, I. A. Kxperiments with Bacterial Soil Fertilising 
Preparations. Soil Scienre, vol, XVI, Xo. i, pp. 10-29, figs. 4, biblio' 
graphy. Baltimoie, U. S A , 192.4. 

II. - IdKM, Is it possible to make a Bacterial Soil Preparation for 

Non-Iyegimie Crops ? pp. 310 figs , bibliography 

I. ’ The author alludes to work cairierl out in (lerm.my, Holland, 
Denmark and otluv counttie.s and discus.'>es the jneparations, “ Nilragin ", 
" Nitroculture “ Nitrobacterin and " Azotogen ", and de>en]xs ex¬ 
pel imeiits made to luseerlain the causes of failure of bacterial feitilisers. 
As a result oi inoculation, increases were obtained m the weight of roots 
of infected ]>laiits. the nuinbci of nodules on the roots, and also m crop 
yields. The gieatcst success was obtained in tlu' experiments in which 
alkaline fertilisers were used, such as basic slag 01 lime Nitrate of soda 
reduced or sup])iessed the nitiogen fixing ca]>acity of the organisms. 

It was coiK'lnded fiom these cx]>eriments that a properly prepaied 
inoculant juopcily ajjplicd to a soil kept in a condition suitable for the 
development of these organisms, will be beneficial from the standpfimt 
of iiuieuhitioii. The necessaiv' conditions are : a nielhuv soil, sufficient 
moisture and well selected lertiliseis. If these precautions are taken, 
soil inoculation may be practised on a large scale under field conditions. 

II. “ A de.scription is given of the work of the former investigators, 
iiicliuliiig more lecent rc.starch carried out by Stoki.asv, Bottomijcy, 
Lipman and others. Tlie author’s ex|Ki!meiits are described and it is 
staled that the work is being continued on a large scale and the results 
wall be ]>nblished in the near futuie. 

It was concluded that bacterial inoculation and soil cultivation and 
fertilisation must not only strictly eoiiespond to the needs of the plants, 
but also to the physiological requirements of the micro-organism employed 

W. S. G. 

Agricultural Botany 

593. The Effect upon Plants of a Prolonged Stay in High Altitudes. 

BougKT, J . De Pinflueiu'e sur les vegetaux d’lm sejmir prolonge a haute 
altitude. Comptes Reudus de VAc<iddmie des Sciences, Vol. 178, No. 21, pp. 1748- 
1731. Paris, 1924. 

A description of experiments cairied out from 1901 to 1924 on Nar¬ 
cissus Pseudo-Narcissus and Iris xyphoidcs at the Botanical Garden of the 

rsf4-s»si 
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Pic du Midi Observatory and in the neighbourhood of Bagn^res-de-Bigorre. 
It was found that a progressive deterioration took place during 15 years in 
the case of a plant growing wild at 800 m. which had been transplanted 
to a height of 2860 m. 

At the end of the fifteenth year, the plant had reached such a weak 
condition that it was on the point of perishing; it was, however comple¬ 
tely restored to health by being moved first to an altitude of 1900 in. 
(where it remained for one year) and then kept for four years at an 
altitude of 800 m. F. D. 

596. Auximones ” and the Growth of the Green Plant. 

Ci^ARK, N A and Roi,i,KR, F. M. (Iowa State College). Soil Science, 
Vol. XVII, No. 3, pp. 193-198. Baltimore, Md., 1924. 

The nutrition of the green plant has generally been regarderl as sa¬ 
tisfied by a suppply of inorganic food materials, from wiiich organic material 
is ])roduced and the complete plant structure built u]\ Recently, however, 
this conception has been questioned by Bottomj.kv, and AIocKKRii>rac, who 
have stated that in additiem, very small quantities of growth-x^rornotirig 
organic substances are absolutely essential. To these substances Bot- 
TOMij^Y gave the name of auximones, and it was suggested that their func¬ 
tion was similar to the accessory factors termed vitamines, necessary for 
the growth of animals. 

The authors carried out experiments to investigate these growth- 
producing substances ; in one instance Lcmna major was grown for more 
than twenty generations without auximones, and rei)roduced normally 
and the ])lants showed no signs of falling off. 

As a re.sult of their studies the authors concluded that the growtli 
of Lemna major in mineral solutions depends upon suitable concent lation 
of salts, and that organic matter is not nccessaiy. Also, the suggestion 
that auximones act as essential constituents in the growth of ]>lants, in 
the same way as vitamines for animals, must be negatived. The (juestion 
whether organic matter will function as an acceleratfu wlien the solution 
is adapted to the plants’ needs is receiving further study. W. S. G, 

597. Colloidal Properties of Winter Wheat Plants in Relation to Frost 

Resistance. 

Nkwton, R (University of Alberta, l^lmcjiitou, Canada) Journal of 
AgriculUmil Science, Vol XIV, Part 2, pp 178 191, Plate i,figs. 2, bibliogra¬ 
phy. Cambridge, J924. 

The author has xireviotisly noted that w'heat ]>lants in their winter- 
hardened condition retain their water content with great force, the signi¬ 
ficance of which lies in the fact that the first effect of fre ezing plant tissues 
is the withdrawed of water from the cells to form ice in the intercellular 
spaces. Vrom the stand])oint of frost resistance, forces opposing this 
desiccation must theretore be of great importance. 
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The hydrophilic properties of the colloidal pentosans and their function 
in the economy of certain drought-hardy plants, led to the conjecture that 
these pentosans probably accumulated in the cells during the hardening 
process induced by the falling temperature in the late autumn, and con¬ 
tributed to the formation of a protoplasmic gel of high inhibitional powers. 

The results of the investigations have established that certain col¬ 
loidal i)roperties of winter wheat plants are closely related to frost resis¬ 
tance, and provide indices of hardiness which may have practical appli¬ 
cation in the breeding and selection of hardy varieties. 

The inhibition pressure of fresh leaves, in winter-hardened condition, 
was found in most cases to be directly related to hardiness. 

The volume of press-juice obtained per 100 gm. of hardened leaves 
was inversely proportional to the hardiness of the variety. 

The quantity of hydrophylic colloids contained in the press-juice, 
as measured by an effect on the movement of water, was found to be 
directly proportional to hardiness. W. S. G. 

59S. Fluctuating Variations in Soy Bean. 

LUTII, B D, Joinnal of the American Society of Agronomy, Vol i^>, No. 2, 
pp 10 j-108, tables 5 rieneva, N Y. 1024 

Since 19ii the author has made a special study of the soy bean from 
the point of view of percentage oil content, drying index, productive 
ca])acity of certain strains of beans, and j>roteiu content. 

Although no variation in chemical composition was evident (except in 
the case of change of environment) inherited fluctuations weie observed 
as regards oil content (14 i to 19 8 ^o) and protein content (35 to 44 ®o) 
and iodine number (124 to 14O). Only wdthin rather wide limits have they 
been consistent in a certain direction betw'een varieties of a single year. 

M. L. Y. 

The Effect of Radiant Heat on the Plant CeD. 

Bordikr, H. Influence de la diatheniiie sur la cellule vegetale Compies 
tendus dt VAcad^nne des> Silences, Vol. 178, No 22, pp 1841-1847 Paris, 1924 

When the oscillations of high fre(|uency currents pass through damp 
soil of average density, the action of the current is shown by a delay in 
cell-multiplication in tlie seeds in the ground. The rise of temperature 
accompanying the passage of the current does not contribute to this 
result. F. D. 

600. The Effect of Rdntgen Rays upon the Germination of Oryza sa- 

tiva (r). 

Komuro, H The Botanical Magazine, Vol XXXVIII, No. 445, pp. 2-20, 
tables 15, bibliography. Tokyo, 1924. 

Report of Experiments made in Tok>"o (Japan) to test the practical 
utility of Rdntgen rays in agriculture. According to the results obtained 

(i) See R. i<) 22 . No. 543* (Ed,) 


7 — Agf, ing. 
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with numerous germination tests, it may be concluded that in the earlier 
stages of growth, seeds containing much water are stimulated by the rays 
and germination is accelerated. The effect was even more noticeable in 
the case of air-dried seeds especially with the 5 H-io H dose (i). Plants 
from seed irradiated after 12 hours steeping were inferior to those from seeds 
X-rayed in the air-dried condition. 

The acceleration of germination varies with the current and hour of 
application in a defimte tube. M. L. Y. 


Plant Breeding. 

601. Effects of Selection on the Yield of a Gross between Varieties of 

Maize* 

Richey, F. H. (Agronomist in Charge of Com Investigations, Bureau of 
Plant Industry). Bulletin No. i2og p. 19, tables 4. United States Depart¬ 
ment of Agriculture. Washington, D. C., 1924. 

The productiveness of first-generation com (maize) crosses and their 
parent varieties has been compared from time to time. In the varietal 
experiment at Armorel, Arkansas, in 1915, the one outstanding strain 
was the Fj of the cross Whatley X Sir Charles White. This yielded 81.9 
bushels of air-dry, shelled maize per acre, in comparison with 72.4 bushels 
of U. S. Selection No. 77. Sir Charles White the staminate parent yield¬ 
ed 67 bushels. 

The author continued these experiments, and again the cross, Whatley 
X Sir Charles White was markedly more productive than the average of 
its parents. 

Open-fertihsed mass selection was ineffective in maintaining this high 
productiveness, but the method of crossing followed by mass selection has 
established a variety of economic value. 

Strains have been isolated by selection within self fertilised lines which 
when intercrossed have produced as much as the original Fi varietal cross ; 
but whether these crosses can repeat remains to be proved. W. S. G. 

602. Rice Selection in Indo-Ghina. 

vS^l^tion du riz en Indo-Chine. Cahiers coloniaux de VInstitut colonial 
de Marseille, No. 268, p. 122. Marseilles, 19-24- 

Rice is far the most important product of Indo-China and in good 
years the surplus available for export may be as much as i 500 000 tons 
in the case of Cochin-China, and 280 000 tons in that of Tonkin. 

This rice, although possessed of excellent nutritive qualities and good 
diemical composition, is classed low on the markets of the world on account 
Df its unattractive appearance which is due to the small grains that vary 
in shape and size and sometimes even in colour. 


(i) H an Holzlcnecht’s unit. 
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For some time past eJfforts have been made in Indo-China to remedy 
this defect in the native rice and to obtain consignments of well sorted seed 
that will produce homogeneous grain of the same type. At Tonkin, where 
labour is abundant and cheaj>, the authorities have tried to popularise 
the use of the Certani sorting tables. In Cochin-China a Genetic Insti¬ 
tute has been created which is trying to obtain pure lines of a carefully- 
selected type. 

This latter method can claim to be based on the most scientific 
princi])les but it would be many years before it could supply the rice grow¬ 
ers with the very large quantities of selected seed required for sowing the 
millions of hectares under rice. The Genetic Institute was only able to 
supply the growers with i(X) tons of seed-rice for 1924. 

It therefore seemed desirable to the Society of Distilleries of Indo- 
China, the chief factory of which can hull socjtons of paddy a-day,to adopt 
a method giving certain results as regards the homogeneity of the rice and 
the yield per hectare, and therefore a source of immediate improvement 
in the product although it cannot claim to obtain pure Hues. 

With a view to a ])ractical industnal demonstration, the v^ociety has 
therefore installed in its factoiy’ at Hanoi a complete x)lant for the mechan¬ 
ical sorting of rice*seed, in which 400 kg. can be treated per hour. 

The rough paddy is taken into a shed which is completely sei)arated 
from the factoiy' in order to avoid any chance of its being mixed with the 
other rice ; it is then j)oured into a ho})per whence it is carried by an end¬ 
less belt to the first elevator which drops it into the cleaner. As soon as 
the rice is clean, it is taken by means of a second elevator to a flat rocking- 
sieve with graduated slits. The sieve has 3 sheet-iron plates with holes of 
different sizes W'hich allows 4 classes of rice, including the w\iste, to be sep¬ 
arated. The selected paddy is taken up by a third elevatc)r and thrown into 
an endless screw that carries it into 2 honey-comb sorting-drums where the 
grain is cLissified according to length. The paddy, after this sifting, has 
been selected for its thickness and length and now passes on to be cLiSbified 
aca^rding to its density. The hea\iest grain collects at the bottom of the 
shaking table and falls into the fourth elevator wliich carnes it to the final 
cleaner where all the dust produced during the various operations is re¬ 
moved. 

In the course of the work, samples are taken of each class obtained 
and the weight per litre is estimated. A few seeds are chosen from each 
sample and put to germinate when they have been soiiked for 2 days at 
300 C.; after 4 days in the malt-house the proportion of seeds that have 
germinated is calculated. 

This apparatus was used for demonstration purposes at the fair at 
Hanoi. From one test, the following results were obtained. The density 
of the paddy treated was 0.640 and its germinating capacity was 47 %. 
After treatment, the density was 0.692 and the power of gennination had 
risen to 89 %. On another occasion, the density rose from 0.630 to 0.681, 
and the germination capacity from 64 % to 89 The refuse consisted of 
light paddy husks and dust. 

The satisfactory results obtained from these experiments induced the 

lot] 
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Governor of Cochin-China, Dr. Cognacq, to buy a similar plant for the Col¬ 
ony which has been installed at Cholon, the centre of the rice trade (i). 

F. I). 


603. Study of Correlation in the Groundnut. 

NKVAno, G. Studio di alciuie correlazioni nell’arachidc Le Siastoni spe- 
fimentali agrarie italiane, Vol. LVII, Parts i, 2, 3, pp. 17-33, bibliography. 
Modena, 1924. 

The author concludes from the results of his exliaustive investigations 
that the best way of impro\H[ng the groundnut [Arachis hypogaea) is to choose 
the plants bearing the largest number of seed pods without taking into 
consideration their weight, or the size and number of the nuts. Whereas, 
the exact correlation between the weight of the dry pods and their total 
number is very close [r — 0.874 ± 0.007), the correlations between the 
weight of the dry pods and their average unit weight, and between the 
weight of the dry pods and the number of nuts to the pod are by no means 
so close, being r =-■ 0.384 ± 0.026 in the one case, and r ~~ 0.218 ± 0.029 
in the other. 

There is however, a close correlation {r 0.794 ± 0.0ii) between the 
weight of the dry pods and the weight of the plant with the fruits attached 
at the time it is lifted. A similar close correlation exists (r — 0.610 ± 
0.019), between the weight of the dry pods and that of the plant without 
its pods at the time it is lifted. Hence the yield could l>e increased by 
choosing the heaviest plants, whether the weight of the pods is included 
or not. By the first method a closer correlation is obtained and the oj)er- 
ation is also easier and quicker. 

F. D. 

604. Self-Fertilization in Nicoiiana. 

Andkrson a. and Smith F. F. (Missouri Botanical Garden, St. lx)uis). 
Science, N. S., Vol. BIX, No. 1534, p. 561. New York, 192^. 

Since self-sterility (according to East) is due to the fact that pollen 
tubes after self-pollination show no acceleration in growth and hence 
fail to reach the ovary before the decay of the flower, the authors consid¬ 
ered that, if unopened buds were self-pollinated, additional time would 
be gained, and the pollen tubes might reach the ovary before the flower 
decayed. In several instances, pollinations were simultaneously made 
on the unopened bud, the first (apical, that is youngest) and the second 
flowers on the same branch of the panicle of both Nicoiiana alata plants 
and hybrids between iV. alata and N. Forgetiana. Seeds were set in 68 
per cent, of the pollinations of unopened buds, whereas in the first 
flowers, seeds were set in only 16 per cent, of the cases and there were 
none set in the second flowers. This indicates that the gametes are not 
inct)mpatible, and that self-fertilization can take place in Nicoiiana pro¬ 
vided the male gamete can reach the egg. F. D. 

(i) See R. 1924, No. 36 (Ed,) 
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605. Researches on the Vitality of the PoUen of certain Fruit-Trees, 

Manaresi, a. (R. Scuola superiore di agraria, Bologna). Ricerche suUa 
longevita del polline di alcime piante da frutta. Le Stazioni sperinientali 
agrane Ualiane, Vol. LVII, Parts i, 2, 3, pp. 33-55. bibliography ot 20 works. 
Modena, 1924. 

The extensive experiments made by the author are of great practical 
value to fruit growers in connection with artificial cross-pollination. 

The results of these experiments have proved the following facts 
amongst others. 

The length of time during which pollen retains its fertilising power 
differs according to the variety and the species of plant. 

The pollen of the apple, pear, peacli, cherry, plum, mirabelle plum 
and vine retains its power of germination better and longer in very dry 
surroundings, for instance in a dessiccator with calcium chloride, than w^hen 
it is in the open air. Pollen that is kept in a similar extremely diy place 
only loses about half of its initial viability and is therefore in good condi¬ 
tion after the followdng number of days: apple, 143-183; pear, 97-127 ; 
peach, 09-104; cheriy*, 83-126; plum, 127-169; myrabolan, 130; Ame¬ 
rican vines {Vitis rupcsina and F. riparici) and several of their hybrids, 
46-80 ; iuiropean vines, a few days. 

If on the other lumd, the pollen is left in the open air, its germinating 
capacity only remains satisfactoiy for the following number of days : 
a))ple, 32-48; pear, 22-27; f>each, about 21; cherr>3 maximum 51; plum, 
less than 48 ; myrabolan, less than 51, American vines and their hybrids, less 
than 22 ; European vines, less than 17. F. D. 

Seeds. 

606. Seed Selection in Canada. 

Stkvicxson, T. M. Tcclmi(iuc of Field Husbandry : baying out an T£xperi- 
raental Field and Breeding Nurser}'. Scientific Agrtcultnre. Vol. IV, Ko. 2, 
pp. 42-54, bibliography. Ottawa, 1023. 

The author reviews the growth and development of experimental 
work in Canada and the most advisable methods for laying out an experi¬ 
mental field. Details are given of the plan adoided at Saskatoon and the 
numbering system by which the blocks are readily located, hollowing this 
is given a description of the two most common methods employed in lay¬ 
ing out a breeding nursery:— the Centgener method (i. e. the hundred seed 
small plot border series) and the ** head-row method limited to twenty 
seeds from each selected cross. The “ ear row method is used for maize, 
and only part of the seed planted from each ear. Selections from the first 
year's crop are made but are placed on reserve and the remnants of the 
selected rows from the previous year are used in the second year. A similar 
method is adopted in succeeding years. 

The above methods are adapted especially to cereals and the author 
quotes certain modifications as advisable for biennial and perennial crops. 

The " Champlin ** system of classification according to size of unit and 
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kind of crop is fully described, a system first started at the South Dakota 
Experimental Station and now in use at Saskatchewan. 

Where various sizes in plots are being made this system has proved 
valuable and saves both time and trouble, besides lessening the possibility 
of error in calculation of yields, etc. The writing up of projects, annual 
reports, field books etc. is simplified to a considerable extend. 

A discussion is included as to the effect of the shape of the seed plot 
on seedlings. The long rectangular plot is recommended to overcome the 
inconvenience of soil heterogeneity, etc. 

The necessity of considering the effect of borders around seed plots is 
noted. The effect will vaiy’ under different conditions and with diffeient 
varieties, but the removal of at least the outside border rows from each 
plot is considered necessary. 

The advantages and disadvantages of check plots compared with the 
replication system are discussed. The former is considered preferable 
from the point of view of amount of work done in the same amount of 
land as compared with the replication of plots. The latter has advantages 
as regards calculation. 

In conclusion, the author refers to the question of machinery and the 
danger of mixing seed, obviated to a large extent by hand selection. Re¬ 
ference is made to the type of plough, seeder, cultivator, binder and 
threshing machine found to be the most satisfactory. 

M. L. V. 


607. Lesage’s Method Unsuitable for the Rapid Determination of the 
Germinating Power of Rice Seed (1). 

Borasio, ly. Circa i raetodi per la detcrraiiiazione rapida della facolta 
germinativa dei .semi. 11 Gioniale ch Risicoltura, Vol. XIV, No 5, pp. ^>4-85. 
Vercelli, 1924. 

The author, in the experiments which he conducted at the Chemical 
Laboratory of the Vercelli Exi)eriment Station of Rice-Chowing, has tested 
the method proposed by P. Lksage {Compies rendns de VAcademic des 
Sciences, No. ii, pp, 756-762, Paris, 1922), for the rapid determination 
of the power of germination. According to Lesagh, seeds that are cap¬ 
able of germinating impart a yellow colour to 2~*' normal solutions of 
potash in 4 hours, whereas seeds which have lost their vitality, colour 
much more dilute normal solutions up to the limit of 

In the authors’ experiments, seeds that were incapable of germination 
coloured and V400 solutions of caustic potash and soda, while the 
seeds of the highest germinating capacity coloured the less dilute solutions. 
Thus Lksagb’s method evidently cannot be applied to rice. 

F. D. 


(1) For the uiisaitability of this method also in the case of beet-seed, See R. 1924, 
No. 342 {Ed,) 

Fitll 
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608. Superiority of Seed of Local Production. 

Bianchi, C. Per una maggiore e pill razionale produzione di ** Semenzine 
VAvvenire agricolo, Year II, Series II, No. 4, pp. 121-125. Partua, 1924. 

The superiority of locally-grown seeds in their native environment has 
been clearly shown by the experiments recently conducted by Dr. Bre- 
SAOI.A of the Lodi Agrarian Consortium (1921-1922) and by the Seed Office 
of the Cremona Agrarian Consortium. The results obtained from the 
Lodi tests are given in the following table. As a rule, lucerne is grown for 
4 years and clover for 2 years. 


Comparative Trials of Forage Crops obtained 
from Seed of Di^erent Origins, 


Yield of Forage in Quintal?^ per Hectare 


Origin oi seed . 

i 

1021 

i 102i i 

Total 

i 

Lucerne: 


• 1 
i 
1 


Penigina . 

474 

138 

O12 

Siena . 

5 q 8 

1 593 

I I9I 

Bologna . 

466 

i *77 

643 

Urbino. ! 

570 

1 270 

840 

Fenno. 

495 

* 228 

723 

I/)cal.. . 

76 S 

I f 34 

1 €97 

Ravenna . 

j 517 

! 171 

688 

Local. 

1 79 S 

1 

I 517 

Clover: i 

1 



England. 

' 7^4 

1 311 

I 075 

Ivrca.. j 

i 5.^9 

! 323 

862 

Local .i 

1 153 

* 484 

1 331 

Bologna. 

1 57b 

1 118 

694 

Lociil.1 

«55 

I 447 

1 153 

England. 

* 560 

1 77 1 

O37 

France . 

1 ^35 

1 99 

734 

Florence. 

1 535 

1 3 ° 1 

575 

Local. 

Y85 

sss 

1 1 

1 336 


The superiority shown above is explained by the fact that the impure 
varieties of the plants cultivated are composed of various types or forms 
with different characters and requiring difierent environmental conditions. 
With repeated cultivation, the fonns that find the conditions suitable or 
that are most adaptable ultimately prevail. Thus a natural selection 
takes place by means of which in any given zone, after a longer or shorter 
series of crops, the seed consists of a collection of the types which are best 
able to resist any adverse conditions of their surroundings, and are hence 
most productive in tliat particular environment. 


F. D. 
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609. Production of the Seed of Lotus eorniculatus. 

DE Rothschied H. Production de la graine dc lotier comicul6. Comptes- 
rendus de I'Acad^rme d'Agriculture de France, Vol. X, No. i, pp. 354-357, 
Paris, 1924. 

In 1920 the author reported (i) the importance of Lotus corniculatus 
as a forage plant for soils of low or average fertility. In this article, 
he deals with the production of the seed of this Leguminosa. 

The seeds at present on the market give rise to growths differing 
greatly in appearance, productivity and date of ripening. The plants 
flower and reach maturity at different times, and as the fruit opens very 
easily, much seed is lost. In order to avoid this difficulty, it is necessary 
to have recourse to pedigree selection. At Vaulx-de-Cemay, 300 kg. 
of seed per hectare were obtained from the second cut, the first cut ha^'- 
ing been used for forage. F. D. 

610. Seed Potatoes with High Solanin Content. 

SCHOWAETER, E. and Hartmann, W. T'^ber Kartoffcln mit holiem vSilaiiin- 
gehalt. Zeitschrift fur Uniersuchung dcr Nahrungs- und Genussmiitel, Vol 47, 
Pait 4, pp. 257-257. Munster, 1924. 

There were many cases of high solanin content in the potatoes hard est- 
ed in 1922 in Germany. The authors however proved, by means of their 
experiments conducted at the Staatliche Uutersuchiingsanstalt ’* of 
Erlangen, that these abonrmal potatoes do ver>" well for seed and ])roduce 
normal tubers. 1 \ D, 

611. Delinting and Recleaning Cottonseed for Planting Purposes. 

Barr, J. E. Umted States Department of Agrtculturc, Bulletin No, 12x9, 
pp. 1-19 ,figs. 8, plates 8, Washington, D. C. 1924. 

These investigations include a series of tests conducted for the purpose 
of determining the effect ot delinting at varying rates of cut on tlie percen¬ 
tage of seeds injured by the saws, the appearance of tlie seeds, germination, 
planting capacity, and weight per bushel. 

The advantages of delinting are shown ; the process accelerates ger¬ 
mination, allows the removal of 100-150 lb. of lint per ton of seed without 
injury, reduces both the weight of seed and volume of cottonseed i>er unit of 
weight and increases the weight per bushel. 

It is estimated that the cost of delintcd and recleaned seed per t(nx as 
a basis for determining the selling price may be computed by adding the 
cost of delinting and recleaning to the original cost or value per ton of the 
ginned seed, deducting the market value of the linters and seed removed, 
mtiltiplying the remainder by 2000 and dividing the product by the number 
of pounds of recleaned seed obtained from a ton. 

The author has made special studies with regard to the cost of the oper¬ 
ations of delinting and recleaning, showing the interdependence of the 
two processes in producing the highest grade product. M. E. Y. 

(i) Sec B. 1920, No. 748 [Ed,) 

[•••-til] 
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CROPS IN TEMPERATE AND TROPICAL COUNTRIES 


Cereals and Forage Crops. 

612. Wheat Production in Southern Europe. 

JoviNC) S. II clima c Tuoiuo ncUa ptoduzione granaria raeridionale. Gior- 
nale di Agricoltura della Domenica, Year XXXIV, No. 23, p. 208. Piacenza, 
1924. 

In order clearly to show the extent to which climate is responsible 
for the low wheat production characterising the southern countries of 
Europe, the author gives the following particulars : 

According to Adrlvn Dk Oaspauixo, the wheat growing region where 
relatively certain crops can be counted u]xm,lie.s between 400 and 50‘> of 
latitude. As an excellent instane*' of this area the Departments lying 
betw(‘en the English Channel and Paris may be taken. I'or a comparison 
Ixdween the unit production ot this zone and that of a district representing 
the conditions obtaining in SouthcTii luirojK.', for instance, in Basilicata, 
it is iK^cessary that the cultural methods should be the same. Tliis diffi¬ 
culty can however be j)arlly eliminated if the ciops obtained in a favourable 
season only are compared, since the effect of cultivation methods on grain 
product if )n is least marked when the weather is good. In the above- 
mentioned zones, the unit production is restK-ctively 48 ainl 30 quintals 
ptT hectare ; hence the ratio (48 — 30); 48 or in round numbers —04 re¬ 
presents the reJaiiie climatic aepresston. 

In other words, the climate of Basilicata and of all semi-arid Southern 
Italy exercises a climatic dej)res.sion of 40 on local wheat production 
as compared w'itli the optimum climate of Northern I'r nice. 

On com])aring North Italy w*ith Basilicata, a climatic depression of 
(40 — 30) : 40, viz., of 20 ^*0 found. 

From a series of ob.servations and cx])erimental data obtained in 
Ionian Basilicata where the climate is hot and semi-arid (i), the author 
draw\s the folhnving conclusions : 

i) The crop preceding wffieat has a considerable effect u]X)n the 
grain \deld, in as much as deep ploughing, the application ot manure, the 
early breaking up of meadows, pastures and green fallow\s land, and the 
granular condition of the top spit are all excellent means of preventing 
injury from drought ; 2) tlie action of chemical tihosphatic fertilisers is 
certainly good in the case of soil that has been w^ell ploughed at the right 
time ; 3) on such land and on bare fallows, the direct application of 
phosphatic-nitrogenous fertilisers has proved the best and most economical 
treatment for wheat; 4) in the case of wheat following pasture, a nitrogen¬ 
ous fertiliser applied in the autumn has no result and its effect is doubtful 

(i) S. JoviNO, Se e come possa e debba pro^perarc la granicoltura neWarido Mexxogiomo^ 
Cattedra ambulantc di Agricoltura, Potenza, 1*^24. 

[%nl 
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if applied in the spring ; 5) the use of chemical fertilisers reduces on an 
average the cost of wheat production by about one-third ; the increased 
grain yield was about 4-6 quintals per hectaPre ; the increases in the net- 
returns were 270-360 lire per hectare ; 6) the great trouble of the wheat- 
grower in Southern Europe is not lack of rain but the extreme virulence 
of rust; 7) wheat is a plant with a great ca])acity for drought resistance 
and is therefore indispensable in the rotations ot the agriculturist of vSouth- 
ern Europe. F. D. 

613. A Glassification and Detailed Description of the more Important 

Wheats of Australia (i}. 

Seed Improvement Committee (Secretary, E Archkr). Bulletin No 26 
Institute of Science and Industry, Commonwealth of Australia, pp. 72, plates 5 -|- 
tables. Melbourne, 1923. 

A comprehensive classification and description, drawn up on lines 
similar to those already published (2) but containing, in addition, data 
regarding the characteristics of many varieties grown under widely 
dissimilar soil and climatic conditions, with notes on their economic 
possibilities. A total of 82 varieties is desciibed, based on the rec'ords 
obtained from the different States and careful observations made as to 
the characteristic height, stooling property and time rccpured for 
ripening. 

M. h Y 

614. Comparative Results with South African Seed Maize Varieties 

tested in the United States. 

PapENIiokf, E a The Farmers' Weekly, Vol XXVII, XH)82, p 2O1. 
Bloemfontein, 1924. 

Experiments have been made at the Arlington Experimental Farm, 
Virginia (U. S.) and further trials will be carried out at the University of 
Utah, Salt Eake City (U. S.) with samples of South African seed maize, 
and the results as regards acclimatisation and tlie comparative effect 
on vitality and seed bearing capacity are of undoubted interest. 

The most successful results were obtained with Salisbury Wliite which 
gave 83.2 bus. per acre (average yield per row 4659 bus.) and a shelling 
percentage of 88. This compares very favourably with the good quality 
American " Boone County '' white dent variety which was grown simul¬ 
taneously and gave 76.9 bus. per acre ; shelling percentage 83.Q. Next in 
order comes Ladysmith Pearlwith 67.4 bus. per acre, and Potchefs- 
troom Pearl'' with 65.4 bus. 

The most unsatisfactory results were obtained with Hickory King ** 
with only 39 bus. per acre and a shrinkage of 36 %. 


(1) See R 192^, no 642 (f^d,) 

(2) ** Cla&‘<ification and detailed Description of Barley and Oats in Australia see R, 
1923, No 195 {Ed ) 
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The table shows comparative yields of fifteen different varieties 
tested at Arlington. M. L. Y. 

615. Comparative Value of Ensiling and Drying Soft Maize. 

Kward, J. M., Larhj, a. R. and Mavwar, D H. J Ensiling versus drying 
soft ear com. Agricultural Experiment Station, Iowa, Bulletin No. 216, pp, 403- 
432, tables XVIII, figs. 3. Amos, Iowa, 1923. 

Report of experiments made at the Iowa Agricultural Experiment 
Station in order to determine : i) the advantages of ensiling soft ear maize 
of different grades ; 2) the comparatue advantages as regards palatability, 
presence of moulds, odours, physical condition, ([uality, colour and general 
appearance of resulting products ; 3) effects on composition and total dry 
matter ; 4) gain or loss of water, calculated on the bases of natural soft ear 
maize before adding water in ensiling ; and on the cut soft ear maize plus 
water which was added in the silo : 5) chemical changes occurring from the 
time the soft ear is put into the silo until the time it is removed, compared 
with the ordinary air-dr\9ng process. ^I. L. Y. 

610. The Evaluation of Maize Silage. 

Pkarson, P\ a. and ( 1 aixi:s, W L Journal of the American Society of 
Agronomy, Vol !(♦, No 4, tables 2, bibliography (Icneva, N Y , 1024. 

A detailed discussion as to the relative values of two methods of eval¬ 
uating maize silage: 1) cost accounting; ^ value of the crop in the field at 
the time of har\’est, cost of harvest and storage, etc. , 2) nutritional 
method; based on digestible nutrients contained in the feeds ex])rc.^st‘d in 
terms of shelled maize and hay, and the market values of these feeds. 

The first method is illustrated with data collected from 08 Illinois farms 
and the second method depends upon the averages of the published aiiah ses 
of maize silage M. E. Y. 

017. Grain Sorghums, Cereals worth testing in Italy. 

CAnviNo, l soTghi da granelLi ctnne cert-ale da niettcre alia prova in 
Italia VAgricoliura coloniale, Year XVII, No 12, pp 423 j27.Floienec 1924. 

The author advises that grain sorghum, and especially the early vari¬ 
eties derived from doota {Andropogon Sorghum), should be grown in 
those districts of Italy wdieie the soil is too arid and poor for the cultivation 
of wheat and maize. Several varieties of sorghum have been selected, 
during the last twenty years, for the dr>’ ami semi-arid regions of the south¬ 
west of the United States. 

In Cuba, the red laterite soils that have been exhausted by continuous 
and uuscientifie cultivation are set apart for iiiilo, a forage and grain 
sorghum, ])roducing a first cut of forage followed by a good grain crop. 

Of the various kinds of dwarf sorghum tested by the author at the 
Cuba Agricultural Station, Dwarf Ilegarigave the best results. The 
author recommends this variety also for dry, poor soils in Italy. 
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Dwarf Hegari is derived from " doora ” seeds sent under the name 
of Hegari by the Inspector of Agriculture at Khartum to the Department 
of Agriculture of Washington in 1908. Prof. A. B, Conner carried out 
the selection work at the Texas Agricultural Experiment Station. The 
dwarf variety is 90-150 cm. high; it is early and possesses thick, short 
culms, and semi-compact ears about 20 cm. in length, and some 7 cm. 
in diameter. The ripe seeds are white, spotted with red and brown. 

When sown in Cuba, on September 9, this sorghum was harvested on 
November 24, i.e.,in 76 days, the spring sowing of May 22 was harv^ested 
on August 22, i. e., 90 days. 

White sorghums furnish a richer flour than wheat flour, for which it 
may be substituted in bread-making in proportions of 25-30%. 

F. D. 


618. Experiments in Heating the Water of Rice-Fields. 

Astorri G. II riscaldamento dell'actpia in risaia : le prime esperienze. 
Giornale di Agricoliura della Domenica, Year XXXIV, No. 2^, p. 2-1^, figs. 4. 
Piacenza, 1924. 

The Italian rice-fields are situated on the extreme northern limit of 
rice-cultivation, therefore few of the many tropical varieties can he grown. 
Some varieties of rice from the United States and Jax)an which ri|X‘n in 120 
days in those countries have been found by experiment to require 5 or 6 
months to reach maturity at Vercelli. In the rice-growing Zfme traversed 
by the network of electric wire.s where discharges of energy a>uld be pro¬ 
duced at small cost, it might be 'possible to heat, with ver>’ little ex]X‘n.se 
the water of the seed plots which refnesent of the area under rice wdien 
the seedlings are transplanted. Kxjx'riments have been begun at the 
Vercelli Risicultural Experiment Station, the apparatus u.sed being that 
ordinarily employed for transforming electric force into thermic (aicrgy. 
In the case of sowings made on May i, 1924, the figures obtained on May 
20th were : heated rice-plot, aerial parts of plants ii cm., roots 5 cm., 
unheated rice-plot, 5-6 cm. and 3 cm. res]>ectivcly. 

It is thus clear that after 20 days, the seedlings in the heated nursery 
are ready for transjfianting, while those in the unheated nursely take 
about 45 days to reach the same stage. Heating the water would enable 
transplanting to be carried out in the middle of May, i, r. at a time 
when labour is plentiful, and any danger of killing the seedlings by late 
frosts, is avoided. The consumption of energy was about 6500 kilowatt- 
hours per hectare of rice field actually cultivated. F. D. 

619. Winter Hardiness of Medium Red Glover Strains. 

Arny, A. C. Journal of the American Society of Agronomy. Vol. 16 N®II, 
Tables 2, bibliography, Geneva, N. Y., 1924. 

A series of experiments have been made tmder the direction of the 
U, S. Department of Agriculture to test the comparative winter resistant 
qualities of red clover strains introduced from various parts of the world. 
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The results may be summarized as follows : 

1. In Minnesota, medium red clover seed coming from the North 
Central States gave uniformly low percentages of plants destroyed through 
low temperatures and averaged good yields of hay in both first and second 
cuttings. 

2. Seed from the Western Slates (Oregon) and the Central East 
(Tennessee) did not give as uniformly satisfactory results as those from the 
North. 

3. Strains from Northern Europe were not so resistant as the 
Northern States’ strains, although a sufficient pro])ortion of vigorous 
plant^^ remained and gave good yields. Results with strains from Australia 
were more variable. 

4. Strains from France, Chile and Italy, suffered to the extent of 
81 So.5 and 93.S respectively and no measurable yields of hay 
were obtained. 

It should be noted, however, that there was a good snow covering in 
the States where these strains were tested and further proofs are necessary’^ 
to confirm the comparative values. 

The author concludes that native northern grown seed is probably 
moie profitable for the rnited States farmer, although the foregoing 
results ser\’e as a useful basis for further work with the acclimatisation of 
leguminous crops. ' Y. 

6-0. Root Development of Lucerne under Varying Conditions of Water 

Supply and Fertiliser. 

Davis, B M XitV /CiiJand Journal of Ao uultutc, Vol XXVHl, X® 3, 
p iji) uSo Wellington, 10^4. 

f?xperiments were made by the author at Canterbuiy' Ihiiversity 
College on a sandy loam under greenhouse conditions, with the object 
of ascertaining the effects of appheation of su])er]diosi>hate on lucerne 
roots. The plants were divided into three sections receiving 15 inches, 
30 in. and bo in. of rainfall per annum respectively. In each ca.^e control 
plots receiving no fertiliser were established. All ])lants weie examined, 
4, 8 and 20 weeks after germination. The results may be summarised 
as follows : 

1. The depth of penetration of the main tap-root was less in the case 
of plants receiving fertiliser than in those receiving none. This applies 
to plants recei\dng 30 in. and 60 in. of rain, but the contraiy^ for those 
receiving 15 in. 

2. The laterals and the tap-root were of a somewhat less diameter 
in plants receiving superphosphate than on the control plots. No regular 
difference was observed as regards relative diameters of cortex and conduct¬ 
ing tissues. 

3. There was an increased amount of root developed in the surface 
soil when fertiliser was used. The reverse was observed for the 20 week 
plant. 

4. Superphosphate did not result in an increase in the total root 
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production, but exercised a depressing effect when combined with heavy 
or light rainfall. 

5. The efficiency of the roots judged from the nutritive efficiency 
indexwith 30 in. rain was not altered by an application of superphos¬ 
phate, but was considerably so in the case of 15 in. and 60 in. and to ap¬ 
proximately the same extent in both cases. This was especially noticeable 
when the fertiliser was used. 

A measure of the relative efficiency of the roots may be obtained 
by dividing the weight of the foliage produced by the total length of root 
laterals. 

6. Superphosphate adversely affected the germination of the seed. 

M. L. Y. 

621. Lucerne Associated with Wheat Cultivated as a Hoed Crop. 

PoGGi, T. Tecnica frumentaria. II ColUvaiore, Year 70, No. 15, pp. 457- 
458. Casale Monferrato, 1924. 

The School of Practical Agriculture at Pescia (Province of Lucca), 
has solved the problem of cultivating wheat as a hoed crop with lucerne 
growing in between. The wheat is hoed and moulded up early in order 
that the raoulding-up process may be finished in March, and the lucerne 
is sowed in the furrows that have been produced by the moulding up. Tlie 
lucerne comes up well, and after the wheat has been harv^ested and at the 
stubble cut, a fine field of lucerne growing in strips has already been ob¬ 
tained. Hoeing is done transversely, i. e., perpendicularly to the strips ; 
in this way, the ground is levelled and the lucerne is moulded-up ; which 
makes the crop grow vigorously so that it quickly covers the whole suiface. 

F. D. 


622. Lucerne as a Protection against Fire. 

Greenwood, F. W. New Zealand Journal of AgricuUure, Vol. XXVIII, 
No. 2, p. 103. Wellington, 1924. 

The value of lucerne as a fire-break was strikingly demonstrated at 
Marlborough (New Zealand) quite recently. The wind carried the fire 
directly toward the Danthona grassland but thanks to the interv^ention 
of a lucerne field it was possible to keep the fire under control. In drier 
districts where grass-fires are liable to occur, the establishment of protection 
belts of lucerne is well worth the consideration of the farmers. 

M. L. Y. 


623. Lupin Cultivation and its Advantages. 

I. — Versammlung zur Hebung des Lupinbaues. Miteilungen Deutschen 
Landwirlschafts-Gesellschaft, Part 10, 1924, pp. 161-162, Berlin. 1924. 

II. —■ MtJNGBERG (Tierzuchtinspektor) Sortenbau. Diingungs und Beiz- 
versuche mit Lupinen. Ibidem, IPart 16, pp. 300-302. Berlin, 1924. 

I. — In February 1924, a Conference was held at Berlin at which the 
advantages of ailtivating lupins and the possibility of extending the area 

[fulness] 
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under this crop formed the subject of discussion. The opinions expressed 
by a few of the speakers on this occasion are here quoted. 

Bensing (Danzig) referred to recent experiments in the cultiva¬ 
tion and selection of lupins and stated that these plants can be cultivated, 
not only on sandy soils, but also on richer soils, where also they produce 
heavier yields. Any risk of failure owing to the nature of the crop can be 
prevented by a careful selection of the varieties. There are a large num¬ 
ber of local varieties which should be .studied with reference to different 
conditions, and the choice of appropriate methods of cultivation, autumn 
ploughing, little working of the soil in spring so as to preserve the soil 
moisture, early and copious seeding. 

The production of lupins of low alkaloid content by means of selection 
is a matter of great importance. The question of the rapid extension of 
lui)in growing depends entirely upon selection. There exists an enormous 
number of varieties that have arisen from crossing, spontaneous mutations 
and hybridisation. The cultivation of lupin varieties with low alkaloid 
content has shown that this character is not always fixed. This is a 
point which could be systematically studied when more information has 
been obtained resj^ecting the nature of the poison, the methods of deter¬ 
mining the amount present and the relations existing between the alkaloid 
and the albuminous matter. 

D^ ZoRNER (Net! Racoezi) afterwards discussed how far a deficiency 
in albuminous substances could be economically combated by growing 
lupins, which suit all animals and are of conspicuous food value for tliey 
supply a forage with a high protein content. They are also an economical 
crop, as is seen by comparing the 3delds of oats and lupins and the re¬ 
lative cost of cultivation. 

The adv^antages of harrowing at the time of sowing and the necessity 
for more exhaustive researches on the thickness of seeding etc. w^ere other 
matters upon which much stress w'as laid during the Conference. 

II. — After enumerating all the good jxDints of the lupin (ver^^ high 
albuminoid content, power of enriching the soil for the benefit of the succed- 
ing crop, hea\"y yields obtainable on poor, sandy soils), the author lays 
stress on the fact that the best method of preventing tlie plant, which is 
very susceptible to bad weather, suffering from low temperatures, is to 
sow early so as to insure an earl^' harv^est. 

Special efforts have been made to create new varieties and select 
early, hardy and highly productive local varieties. As an instance of what 
has already been done in this direction, mention may be made of the cultural 
experiments conducted with different varieties in 1923. April was chosen 
as the best month for sowing ; the seeds were sown at a depth of 2.5 
cm. to 3 cm. and at the rate of 120 to 130 kg. per hectare, light 
sowings being made of the yellow varieties and heavier sowings of 
the blue. 

Lupins sowm at the beginning of April take 20-25 come up, 

but if the seed is planted at the commencement of May, it germinates 
in 7-9 days. Flowering begins as a rule about July, the yellow varie¬ 
ties and white Belbe variety flower later and sometimes do net reach 

[•»»] 
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maturity. The crop is harvested from the middle of August to the begin¬ 
ning of September. 

The yields obtained, together with the names of the experiment sta¬ 
tions, the nature of the soil and sub-soil and the preceding crop are given 
in a table. 

As regards seed-yield, the red Merkel lupin clearly ranks first. It 
is followed in order of merit by the blue Roemer lupin, the blue local 
lupin, the white Kofahl lupin and the yellow Belbe variety. 

As an instance of the crops produced, reference may be made to the 
red Merkel lupin high yield of 31.61 quintals per hectare at Weihanste- 
phan when sown after spring barley, while 24.629 quintals per hectare 
were obtained from blue Silesian Handelsaat ’* planted on a light soil 
with permeable sub-soil and following potatoes. 

In addition to possessing the defects above referred to, lupins often 
grow slowly after the formation of the 4th leaf. Hence a suitable ferti¬ 
liser should then be applied to increase the vigour of the X)Iants. Man- 
urial experiments have been made with potash, phosphoric acid atid nitro¬ 
genous fertilisers ; a summary of the results are set forth in a table similar 
to the preceding table. These experiments prove the great importance 
of potassic salts. On the other hand, favourable results were only ob¬ 
tained in one case with phosphoric acid. The explanation is to be 
found in the fact that owing to the acids secreted by their r(X)ts, lupins 
have a great power of assimilating the soil phosphates. Therefore, 
phosphatic fertilisers should only be used for very poor soils. It was 
also found by ex})eriment, that the inoculation of the lupin seeds with 
active root-bacteria is more satisfactory and less expensive than the aj)- 
plication of nitrogenous fertilisers. vSuch inoculation should always be 
practised on new soils and soils upon which lupins are seldom culti¬ 
vated. 

The treatment of seed with a view to protecting plants from crypto- 
gamic diseases has also received considerable attention of late years. 

The compounds used for this purpose, which have generally a mercury 
basis, not only destroy fungi, but also increase the yield by .stimulating 
the lupins. The results obtained with these c'ompounds are, howevei, 
very variable as the author shows in a table. The character of the soil 
appears to have much effect on this stimulating action. Further experi¬ 
ments are still in progress. R. D. 

624. Soya as a Forage Plant for Dry Countries. 

Stigwano N. Oasen azioni e considerazioni su la coltivazione della 
soia come pianta foraggera nel Mezzogiorno. Runsta di Zootecnia, Year i. 
No. 3, pp. 69-74, 4. Portici, 1924. 

The author has grown soya experimentally in the R. Istituto Zoo- 
tecnico of Bella (Province of Potenza) at an altitude of 450 m. The 
plant was sown on May after beans and following on ploughing to a 
depth of 20 cm.; it was harvested from the Ijeginning of August to the 
middle of September, the seeds proving to be a mixture of 4 different 

rn4] 
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varieties ; twenty crops were obtained without manuring, inoculation, 
or any special cultivation operations. 

The plant succeeded well, although during the 4 months of its vege¬ 
tation no rain fell. As its seeds are dehiscent, they sow themselves and 
thus reconstitute the meadow. 

From these results the author concludes that soya can be cultivated 
as a forage crop in South Italy without interfering with the ordinary crops 
or rotations, for it only occupies the ground for a period during which 
no other herbaceous plant can, as a rule, be counted upon for a certain 
cro]>. He therefore strongly advises the extended cultivation of soya, 
not only as forage, but also as a i)ulse crop. F. D. 

6£5 Korean Lespedeza a Valuable Forage Crop, 

Scunicc, Vol. FIX, Xo. 1829 p. XV (Siippleineiit). Ivaiicaslcr, Pa 1924. 

A new fdant known as Korean lespedeza has recently been introduced 
into the United States and is likely to prove a valuable forage crop. 
This sj^ecies resembles to a large extent the Japanese lespedeza, but 
whereas the latter dislikes long summer days and does not produce 
seed much further X'orth than the Ohio river, the Korean variety on the 
contrary seeds well in the Korth. It thrives well and should be of much 
ecxinomic importance. M. L. Y. 

(326 Elephant Grass in Brazil. 

Sobre o capini elephant. Chucauisi e QuniUieii, Vol. 20, Xo. 3, pp 232- 
233. Sao Paulo, 1924. 

The oNperiment of growing elcidiant grass [Pcnniscium purpureuw 
Schum :syn, P. Bciithamii Slen.), in the “ PXta^xao Ivsperimental de 
Agro^tologia " has been ver\' successful, for the plant ])roved of very rapid 
growth, while it adapted itself to the most different soils, provided they 
were dr>’. Dr. C. vSiuT/ of the above Station has made tw\) analyses, one of 
plants 2 m. higli (7 weeks after the tirst cut and before the flow’ers appear), 
and the other of plants 1.20 m. in height. He obtained the following per- 
cent ages from the first analy.sis : water 85 — crude ash i 3() — crude 
protein 1.37 — ether extract 0.28 - crude fibre 4.(>i - X-free extract 
7.35. The figures resulting from the second analysis were respectively 
92.5 ™ 1.23 1.52 -- 0.20 - 1.77 and 2.78 “o- 

The plant wdien fully grown attains the height of 4 m., but it is then 
woody. PI D. 

627. Acacia giraffae^ a Useful Drought Resistant Fodder Plant in 

South Africa. 

VlvRDOOKN, 1 . C. Journal of the Depariment of Ai^ricttUitrc, Union oj South 
Africa, Vol. VHI, No. 4, pp. 414-41(3, plates 1. Pretoria, 0124. 

The leguminous plant Kameeldoorm ” (Acaaa giraffae) is found in 
the sandy regions in the northern part of the Cape Province, on the basalts 
of the Transvaal, in Bechuanaland and in South West Africa. 

[S25-CXV] 
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The whole pods may be ground to a fine meal, which is very palatable 
to stock, but should be fed after milking and not before, as the flavour 
is to a certain extent transmitted to the milk. 

An analysis has shown the following composition : — 



Water 

Crude protein 

Fat 

Crude fibre 


Catbohydrateft 


% 

% 

% 

% 

% 

% 

Husks 

354 

884 

096 

3069 

705 

48.92 

Seeds 

17.46 

28.81 

7-95 

12.88 

4 08 

41.82 


The fact that A. giraffae is a drought resistant plant requiring little 
cultural attention should be noted. The young seedlings will not establish 
themselves in dense shade. The trees are oiten found in groups owing 
to the fact that suckers are abundant 

According to the reports of the Forest Department the heartwood, 
which alone is valuable for timber, only apjiears to develop when the tree 
has reached a considerable age The sapwood rots quickly, and the tree 
can therefore be used solely for firewood. M L Y 

Industrial Crops 

628 Cotton in French West Africa and Togo. 

I — Replies to the Cotton Ouesttonnuires of the International Institute, 
with the most rei'ent data available from the vanous colonies 

II — Communications from His Excellency the Administrator of the Man¬ 
dated Territory of Togo (French), dated i June and i September 192^ 

III — Notre Domciinc Colonial V L'Alnquc Occiden- 
tale fran9aise (Paris 192^), p. 24 and p 90. Mission Behofie. «Ees Irngations 
du Niger 1921 et 1923 », p 124 Le Togo 

IV. — Institut Colomai de Marseille Les Cahiers Coloninux, No 217, 
23 February 1923, p 409, No 2O9, 3 March 1924, p 140 and No 282,2 Jime 
1924, pp. 341 to 350 

V — RiGAUrT, r Da solution urgente du probl^rae cotonmer et la raise 
en valeur du Soudan fran^ais Bulletin de la Society d'cncouragentent pour VIn¬ 
dustrie naitonale. Year 123, Vol 136, No 2, pp 14O 156 Pans, 1924 

VI — Dybowski, J Sur la culture du coton dans TAirKiue occidentale 
fran^aise. Comptes Rendus de VAcadimie d^Agnculture de France, Vol X, 
No. 9, pp 321-^25 Paris, 1924 

VII. — The Cotton Growing Countries, International Institute of Agri¬ 
culture Rome, 1922. 

I-IV. ““ This dependency of France comprises a number of adjacent 
territories, differing among themselves in climate and character of vegeta¬ 
tion and also not less in the ty^ies of population which include several 
separate native races. 

The aggregate area is about 3,740 thousand square kilometres. Of 
this immense surface, the Territory of the Niger covers some i,200 thousand, 
and the French Soudan (also aligned with the River Niger) accounts for 
another 900 thousand, while Mauretania comprises some 400 thousand 
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square kilometres. About two-thirds of French West Africa are, therefore, 
included in these two colonies, for the most part very sparsely inhabited, 
excepting in some districts of the river valleys. The remaining areas, 
in all about 1200 thousand square kilometres, are within the colonies of 
the Senegal, French Guinea, Ivory Coast, Dahomey and Haute-Volta. 
The mandated territory of Togo does not, strictly speaking, form part of 
the region known as French West Africa, but is treated in the same volume 
by M. Pelleray ; it adjoins Dahomey and has some special importance as 
a cotton grower, so that its 52 thousand square kilometres may be consi¬ 
dered in conjunction with the neighbouring territories, for the present 
purpose. 

The centrally placed dominion of French Equatorial Africa has large 
possibilities as regards commercial cotton growing, but in the absence 
of transport facilities from the remote shores of Lake Tchad, this great 
extent of territory must be considered as outside the scope of the present 
essay. 

Cotton has been cultivated during a very long period in the French 
Soudan, in Senegal, in Central and Northern Dahomey and in the upper 
districts of the Ivory Coast Colony. 

The natives have always woven it for their own garments and the cul¬ 
tivation was, on several occasions officially encouraged by successive con¬ 
querors in the Soudan. When it became a matter of some importance to 
utilize and to amplify existing sources of cotton supply, the French 
Government took the question in hand ; the suitabilitv- of considerable areas 
in these regions was expected to allow the development of cotton production 
with the ready aid of the natives on a sufficient scale. The experience 
gained by experiment on this basis, was however, unfavourable; as regards 
any great development of production, the indolence of the black races 
was an insurmountable obstacle, the tendency being always to limit the 
yields entirely or almost entirely to their own needs. 

I‘Aen in the case of groundnut cultivation, which requires but little 
labour, the same difficulty was encountered. Cotton growing demands 
much greater assiduity than groundnut cultivation, if it is to be made a 
commercial success by providing for export requirements. 

The indigenous cotton i)lant is a perennial and verv’ prolific. The 
crop results are, howev’^er, poor, as the Ixfils aie small, while the uneven 
character and frequent shortness of staple are also serious drawbacks. 

It is true nevertheless, that the indigenous cotton of Dahomey and 
the Ivory Coast Hinterland has merits of its ovsrn. The lint is very white, 
and some spinners appreciate it highly. A letter from Belfort (France) 
addressed to the AcadSmie d'AgricuUufc and published in Cahiets Coloniaux 
of 3 March 1924, p. 140 expresses the view of an expert in the following 
terms. 

It is stated that Dahomey, without irrigation, produces only harsh, 
rough cotton which does not please spinners except for fabrics of mixed 
cotton and wool. I have used Dahomey cotton for many years and have 
succeeded in obtaining yarn of a quality surpa.ssing that produced from 
ordinary American cotton. The Dahomey staple is somewhat rough, 
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but has both length and strength. My experience of African cotton is in 
favour of the unirrigated cultivation in Dahomey of selected native cotton, 
not hybridized, in preference to irrigated exotic strains. 1 am of the opinion 
that it would be well to discourage the importation into Daliomey (rf 
American seed, which might militate against production of the natural and 
satisfactory qualities of native cotton 

In ZSTo. 2^2 of Cahicrs Coloniaiix (2 June 1924, pp. 342, 343) it ai)pear.s 
from the circular of 15 March 1924, issued by the Governor General of French 
West Africa, that the procedure just mentioned is recommended officially, 
and that the facts are substantially as stated from Belfort. 

The Governor Cieneral adds that tlic indicated selection of type is 
practicaole only where the nativ^e takes an interest in obtaining good re¬ 
sults from his crop. At present agriculture is ver>^ elemeutary in many 
parts of West Africa ; the ])lough is not used, a small hoe being emjiloyed, 
capable onl^’’ of surface work, f^fforts are in progress in s(>me districts 
towards bringing into use all practicable improvements, but the Governor 
General does not seem very hopeful of any immediate results in Dahomey 
or the Ivoiy^ Coast Colony. At present, with the small size of the boll, 
and the low yields of lint in ginning, the production of cotton is not more 
than 30 or 40 pounds per acre. Transport is nearly all by porterage so 
that the expenditure of time and labour in carrying cotton to a market 
must be a formidable item in the cost of ])roduction The (kw^rnor Gen¬ 
eral recognizes that the extension of cotton growing in such circum.stances 
can only be effected by persistent official encourfigement; the natives al¬ 
ready obtain (^uite sufficient cotton for their domestic reiiuirenicnts, and 
are accustomed to ginning and weaving for themselves, making common 
cloths of 3^4 to 4 3"ards in length; sometimes these cloths change hands as 
local currency, but are not usually ofteied for sale at any market. The 
Governor does not encourage tlie continuance of experiments with American 
seed in Dahomey, as former trials have had no permanent success. 

The mandated territory of Togo, which adjoins Dahomey, lias ex]>eri- 
enced a series of developments in cotton growing that are uniijue. Under 
German rule, ex|)eriments in cotton production were nut, at first successful. 
The Administration began the work with negro managers brought over 
from the United States : these peo])les soon found that the methods which 
the}^ had always employed were qiute iua])plicable in Togo; information 
schools were then ojicned, but also x^roved a failure, as the i>ui)ils would 
not carry on cotton growing when they returned to their villages. It 
was only in 1912 that the School became an experiment farm, and work 
was begun with Gossypiim barbadense (Sea Island) cotton, carefully fol¬ 
lowed up by selection of seed among the im])roved experimental ])lants. 
The exxiorts up to 1914 were chiefly of native cotton, and averaged about 
1100 thousand pounds annually, while just before the war the i^a Island 
crop came into use. This type has been persistent in the territoiy', but as 
no new strain of seed was developed during the war, gradual hybridization 
with native cotton ])lants was inevitable, and Togo Sea Island cotton 
has an average staple of about i ^/2 inches, as compared with West Indian 
Sea Island of nearly 2 inches. The German Imperial Government appears 
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to have aimed at the establishment of fine exotic cotton in Togo, and eight 
ginneries were built by them in different localities. In 1921, the French 
Administration inaugurated a new experiment farm and in 1923 a control 
was established enforcing a strict selection of all cotton brought to market. 
Planting takes place in June, the cotton is in flower in vSeptember, and pick¬ 
ing begins in December, 

The effect of control on carefulness in the gathering is noticeable. 
The view is held that the use of nu^tors for jdoughing. as well as transport, 
is the most practical method of extending cotton growing in Togo : labour 
is not ])lentiful, and the tsetse fly render the eiiij)loyment of cattle almost 
imjiossible. 

About 20 per cent of the whole crop is said to be the quantity utilized 
for weaving by the natives theinsehes acccjiding to the estimates furnished 
by the Administration. The high prices of European textiles, rendered 
unavoidable by the dearness of cotton, ghes a ctmsiderable impetus to 
local cloth manufacture 111 the villages. J'or the greater j»art of the in¬ 
formation on Togo, acknowledgments are due to Ilis J^xcellency the Ad¬ 
ministrator of the Territory. 

The foiegoing details have been devoted to cotton growing in the ter¬ 
ritories under I'rench rule in the Gulf of Guinea, and reference may now 
be made to the vallcA.*- of the E'pper Xiger and r]>per v^eiiegal Rivers, 
knowm as the I'rench Soudan. 

Here the ]>rol)lem is stated concisely in the circular the Governor 
General of Ereiich West Africa, of 15 March IQ24 and already mentioned 

His l^xcellency remarks as follows : 

“ 11 IS a matter of the dee])est interest tc> ascertain the practicable 
extent tu which irrigation can ]>e utilized for cotton izrouing in the Great 
African Valleys." 

In Xigeriaii lands, cotton is everywhere to be seen where \egetation 
flourishes. There is ]>k*nty of heat for its growth, but to the northward 
the rainfall is often deficient, and becomes almost non-existent as the Sahara 
desert is a]j])roached 

All along Hie rivei valley irrig«ilion w’onld be «i great b(Hm. One of 
the juiiicipal conclusions reached by M. BiUJMr, Director of Piibhc 
Works, in French West Africa deals with the ]>ossibility of adapting the 
Niger seasonal floods to the re(iuirements t>f cotton growing, by means 
of irrigation w^orks at certain iioints on the course of the river. M. Bih.iMK 
has gained practical cx])erience in the X’igcr X'alley during a number of 
years and,a])art from prvijects of develojiment in that region, has also made 
preparations for cariying out works of a similar chanicter on tlie Senegal 
River. 

Some particulars us to progress already made may be of interest at 
this point. 

Les Cahiers Coloniaux of 20 February 1023 reports an address given by 
M. Marcel Htrsch, Director of the “Compagnie de Cultivation cotonniere 
du Niger to colonial members of the Chamber of Deputies. He said that 
the number of workers employed by the Company on the land w^as then 
2515 ; the Company had to ex|>eriment at finst by planting, in 1021, 150 
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acres with cotton, but it was in October and too late in the year, and the 
result was only 15 tons of seed cotton. In 1922, 1250 acres were planted 
in March and this proved to be too early, but 150 tons of seed cotton were 
obtained ; in 1923, nearly 4000 acres were planted and the yield expected 
was boo tons for seed cotton, or about 400 thousand pounds of lint. He 
hoped to go on doubling the area year by year, so that by 1930 there would 
be a considerable crop. The Institute is now informed by the Government 
of the French Soudan that 75,000 acres are under cotton in that colony, 
and that the total 3deld 1923 was 1200 tons (2640 thousand pounds) of 
lint. This includes the plantations of other companies as well as those of 
the Niger Company, and may possibly cover native crops also. The 
Niger Company has locations at Dire, near Timbuctoo, at Sama and else¬ 
where. 

To return to the important circular of 15 March 1924, the Governor 
General announces the inauguration of a Service des textiles ” for French 
West Africa. This Service will proceed to investigate the best methods 
for the production of cotton intended to aid in supplying the requirements 
of France. Preparations for the installation of hydraulic apparatus and 
other irrigation measures are specially contemplated. The Service will 
have control of the experiment and selection farms for all investigations 
dealing with textile production, and of the inspection of textiles intended 
for export. Ginneries, which are now very few in number, and cotton 
presses are to be established in the French Soudan, in the Haute-Volta, 
in the Ivory Coast hinterland and in French Guinea. In the native cotton 
districts, experiment farms of 500 acres each are to be set up for the training 
of foremen and other skilled workers as cotton specialists, and for the se¬ 
lection of the most promising varieties and the consequent distribution 
of suitable seed. 

American cotton seed will not be introduced afresh into Dahomey, the 
Ivory Coast and Guinea, but will be encouraged in the Soudan and the 
Haute-Volta, as the native cotton grown in these two colonies is considered 
to be defective in some attributes, and a judicious selection of American 
and Egyptian varieties may be of gieat advantage The high cost of 
transport, even by rail, from the Niger Valley to the West Coast ports 
renders it most advisable to concentrate on production of good qualities, 
since the charges on low priced cotton are almost prohibitive, except when 
cotton is dear and scarce. 

It may be remarked that the proposed irrigation works on the Niger 
and Senegal rivers would be of untold benefit to the population, quite apart 
from any question of cotton crops. An adeciuate and constant supply of 
water would transform a semi-arid region into an extremely fertile province, 
where famine or even scarcity might be ended for generations to come. 

V. — The area in French West Africa, which is best adapted to cotton 
growing covers the whole of the Upper Senegal and the Upper Niger as 
far as Timbuctoo and in particular the district included between the river 
and its tributary, the Bani, on the right bank. The produce of this region 
can easily find an outlet by the river routes and the two railways by which 
it is connected with the ports of Dakar and Konackry on the Atlantic, 
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The public authorities are anxious to exploit this district and have 
prepared an elaborate scheme for*the adaptation of the Valley of the Upper 
Niger for purposes of growing cotton by inigation methods, but the work 
would take thirty years to accomplish and this is considered too long. 

M. RiGAUt is of opinion that irrigation is not suitable for the whole of 
the area. Comparisons with conditions prevailing in Eg5T>t, where there 
is hardly any rainfall, ate misleading: up the river from Sausanding on the 
Niger over the whole district to the S, W. of the town and between the 
Niger and the Bani there is a rainfall of 750 mm. annually, which is practi¬ 
cally sufficient for the native varieties of the cotton-plant. Below Sausand¬ 
ing the rainfall is less but the deficiency can be made good by watering 
and the use of the pumps, a system which is easily and rapidly established. 
Watering is already successfully employed upon the area granted to the 
Society de culture cotonni^re du Niger at Dire near Timbuctoo. 

In the author’s view, to obtain a speedy result, it is necessary to continue 
the dry cultivation method for the cotton-growing, but at the same time to 
introduce improvements as regards yield and quality. Such improvements 
can be obtained within five to seven years if attention is paid to the following 
points: 

(i) Individual selection of the local varieties ; (2) the crossing of local 
varieties with early American varieties ; (j) the establishment of a Service 
for phytopathology, entomology, disease prevention and fumigation 

\’'I - The ** Academic d’Agriculture de France ” decided at its meeting 
on the ^oth Januars^ 11)24 to call upon its section tor special crops to summon 
a Commission to ad\ ise as to the stejis, which in its opinion should be taken, 
to secure that as soon as possible the French Colonies should produce 
all the cotton required for the national industry. 


Exports of Cotton {Uni) from French West Africa and Togo 
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The Commis^on met on the 13th February 1924, when the following 
conclusions were reached and adopted by the meeting : 

(i) The method of cultivation without irrigation is of real value 
in existing conditions and at present prices, and should receive all posmbk 
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encouragement in those areas where the rainfall is sufficient to ensure a 
good growth of cotton. 

(2) According to the present state of knowledge of the question, 
the irrigation method of cultivation appears in all the circumstances to be 
the process best adapted to secure for French trade the amount of raw 
material reqmred. 

Some data of exports in ginned cotton (lint) are given 
above. 

J. H. H. 

629. Ctotton Culture* 

TAYiyOR, H. W (Tobacco and Cotton EIxpert). B«//^/»nNo. 466, Department 
of Agriculture, Rhodesia, pp 15, plates 2. Salisbur>^ Rhodesia, 1924 

The bulletin draws attention to the annual decrease in the carry over 
of cotton, due chiefly to the reduction in the American output Mention 
is made of the various parts of the British Empire in* which cotton may 
be introduced, or more extensively grown. 

A detailed description is given of the climate and soil required for the 
crop, soil cultivation, seed selection, planting, thinning, picking and pre¬ 
paration for market. 

W. S. G. 


630. Cotton Growing in the United States. 

BAiiyi.EUX, G. La Culture du Coton aux Flats-Unis Bulletin Af^rtcole du 
Congo Beige, Vol. XIV, Nos. 2-3, pp 215-359, figs 105, tables 3, biblio¬ 
graphy. Brussels, 1923 

As a result of special investigations, the author presents a complete 
survey of the cotton situation in the United States This descriptive 
work includes observations on classification, distribution, climate, soil, 
manures, rotation, cultural operations, yield, economic questions, diseases 
and pests, selection, ginning, pressing, packing, trade standards and the 
use of by-products. 

M. L Y. 


631. Cotton Cultivation in Madagascar* 

REYnier (Chef du Servicede Thydraulique agricole). La Culture du colon, 
Rapport de tournee dans TOuest et le Sud-Ouest. Madagascar ei Dependanas, 
BtiUetin of 3rd and 4th Quarters of 1923, pp. I 59 -I 73 » «iap. i Tananarive, 
1923 


The author gives a complete accoimt of his mission. His report is 
divided under the following heads: object of mission, itinerary, condi¬ 
tions of economic cotton growing, observations made in course of journey, 
deductions fiom these observations, character of experiments to be made, 
areas suitable for planting with cotton, labour. 
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632. Wild Pibre«producing Plants and the Spinning Industry in 

South Africa, 

MaCI^AGAN, R. F. The South African Journal of Industries,Vol.Vll, No. 4, 
PP- 303-210. Pretoria, 1924. 

Over 30 difEerent types of fibre producing plants have been found 
growing wild in South Africa, but hitherto the spinning value has not 
been extensively developed and many have been overlooked commercially. 

The author confines his description to those better known and which 
offer definite commercial prospects viz. Hibiscus Cannahinus, Cannabinus 
saliva, Linum usitaiissimum, Phormium ienax, Furcraea and A^ave sisa- 
lana. In each case details are given as to distribution, production and 
yield, and market value, and full cultivation details are given with reference 
to sisal and furcraea (soil, fertilisers, planting, harvesting and cutting, de¬ 
corticating), including an estimate based on average conditions of the 
capital required and the probable profits from a plantation of 2000 acres. 
This can be briefly summarised as follows : Capital £30.000 ; total profit 
in 10 years £75 000 ; total average 25 per annum or 15 % after al¬ 
lowing a return of capital over 10 years. Ob5er\'atioiis are made on the 
cordage spinning industry associated with furcraea and sisal. 

As regards the market value of the types discussed, the figures given 
refer to the import value at the United Kingdom ports. Hibscus £21-10 s. 
per ton c. i. f. ; Cannabinus £66 per ton ; Linum, U. 90 per ton ; Phor- 
mium, h, 32 per ton ; Sisal and Furcraea, £30 per ton. 

Amongst the other useful wild fibre plants mentioned as common in 
Natal and Zululand are included the following:— Abutilon induum, 
Car chorus iriloculans. Dais coiinifolia, ComphocafpHS physocarpus, Greicia 
caffra, Hibiscus gossypinus, H. physaloides, H. Sabdariffa, Lasiosiphon 
anUhylloides, L. macropeialus, L. mcisncrianus, Pavonia columella, P. nta- 
crophylla, Peddua afticana, Sida capensis, S. carpinifoha, S. cordtfolia, 
5 . rfwmbifolia, Syncolostenion densiflorus, Tfiumfeita effusa, Tr. pilosa, 
Tr, rhomboidea and Vreia tenax, 

M. L. Y. 


633- Oleiferous Plants of Indo-Ghlna. 

Crevost, Ch. Catalogue des pr<Kluits de ITndocliine. Matiercs grasses, ol^a- 
gineuses (huiles concretes on de consistence incomiuel. Bulletin /conomique de 
Vlndochine, Year 27, No. 164, pp, 37-77. figs. Hanoi. 1924. 

A study of the following plants of Indo-Chiiia that yield solid oils or 
oils of unknown consistency. The author gives their area of growth, method 
of cultivation, yields, various uses, etc. 

Cashew-nut, Anacardium occidentale, Barringtonia speciosa and B, race- 
mosa, Carapa moluccensis, Celaslrus panicuiata, Chaulmoogra {Hydnocarpus 
anthelminthica), Gynocardia odorata, Tarakiogenos Kurzit, Cocopalm (Cocos 
nucifera), Oil palm (Elaeis guineensis), Hcrnandia ovigera, Deccan hemp 
{Hibiscus cannabinus), Lindera tonkinensis, Bassia Pasquieri, Bassia edulis, 
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Irvingia mdayana and /. OUveri, Ptthsporum penUmdfum, Mangostcen 
(Garcinia Mangostana), Persian lilac azedarach), Unitoztg {Myristica 

glaucescens), Rambosteen (Nephelium lappaceum and iV. mutahile), Niepa 
bark (Samadera indica)^ Kamala {Mallotus barbatus), StercuUa foetida, 
S. pexa, Tamerindo (Tamarindus indicd^, Chinese tallow-tree {SHllingia sebi- 
fera), Tnadica cochin-chinensis, Pongamia glabra, Gamboge (Garcinia, camho^ 
diensis), Horsphieldia irya, Erodia fraxinifolia, Litsea sebifera^ Soapnut tree 
(Sapindus Mukorosi), Sterctdia hychnophora. R. D. 

634. Cultural Conditions and Productivity of the Olive. 

S. PETRI. L. Alcuue considerazioni sul rapporto fra condizioni colturali e 
produttivita deirolivo. Le siaziont Spertmentah Agrane Ual%ane, Vol. LVI, 
Parts 1-2-3, PP- 145-151* Modena. 1923. 

Two theories have been suggested to account for partial or total ster* 
ility in olive-trees ; (i) that the olive is pleomor})hid as regards flower 
distribution, some trees bearing monoclinic flowers with normally-developed 
stamens and pistils, others producing staminiferous flowers with more or 
less reduced pistils, while a third class of tree l)ears both monoclinic and 
staminiferous flowers. If this distribution of the flowers is due to ontogeny, 
the phenomenon is wholly indei^endent of any external circumstances that 
may affect the growth of the tree. Hence if an olive-tree is sterile because 
all or a majority of its flowers are staminiferous, the only course for the 
grower is to graft upon it scions taken from other trees producing normal 
pistillate flowers. 

{2) the second theory denies the existence of the above three classes 
of tiees, but attributes the sterility to the relatively early arrested develop¬ 
ment of the ovary, a phenomenon what occurs without distinction in the 
case of all olive-trees whether wild or cultivated, and independently of their 
good or bad vegetative conditions 

The number of flowers that are sterile fiom insuflicient development 
of the pistil varies according to the individual and the variety and even in 
the same tree under different nutritive conditions. 

The author brings toward the following facts in support of this second 
theory: (i) the exclusive production of staminiferous flowers can be in¬ 
duced by lessening the transpiration current, or by removing all the leaves 
from the flower-bearing branches as soon as the floral buds unfold, or by 
exposing young trees in pots to prolonged drought; (2) the distribution of 
monoclinic and sterile flowers respectively on the same tree and on the 
same branch reveals the connection between the transpiration current and 
ovule development. Thus the smallest number of staminiferous flowers 
is invariably found on the highest branches and the ovule is normally 
developed in the terminal flowers of the inflorescences and at the end of 
the small branches; (3) an excessive production of sterile flowers occurs 
chiefly in southern regions with long periods of drought, but where the 
soil is sufficiently supplied with water, even in the summer, the proportion 
between monoclinic and staminiferous flowers normally remains above i; 
(4) staminiferous flowers occur on the same plant in maximum numbers 
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that alternate during periods of unequal length; (5) neglected olive-trees 
that have become sterile can be restored to productivity by systematic 
and continued working of the soil combined with pruning and manuring (i). 

F. D. 


635. The Effect of Associated Crops on the Productivity of the Coconut 
Pahxi. 

CoRREiKA Afonso P Planta^Ses mixtas e o seu efeito na produtividade. 
OuUramar, Year 65, Nos. 4109, 4111,4112, 4113. Margae (Portuguese India), 
1024 


It is rare to find in Portuguese India plantations of coconut palm 
which aie not associated with various fruit trees of medium or large size : — 
Mango (Mangtfera tndtca), Jack tree (Artocarpus tniegnfoha), Spondias 
fnangtjera, Thespesta popidnea, Odina JVodiert, Banyan {Ficus tndtca), 
Ficns Fcnjamtna, F. retusa, F\ glonu:raia, Cashew nut (Anacardium occi- 
denials), etc. 

The opinion is generally held that apart from the profit given by 
these species, their planting l)etween the lines increases the jiroduction of 
the coconut palms to which they act as shelter trees; they also drain the 
soil by their roots and serv’e as a defence against the attacks of pests and 
para.sites. 

The author discusses this opinion on the evidence of crop accounts 
covering long periods foi plantations, which are partly promiscuous and 
partly of palms only and of an inquiry made by him with the principal 
owners of palms at Goa. 

Ill the light oi the data collected he concludes by discouraging promis¬ 
cuous cultivation, which not only has none of the advanbiges attributed 
to it but has also several disadvantages obstruction to tillage, manuring, 
green manuring ; the soil always shaded, with the consequence that the 
surface is always damp and the palms form superficial roots, which ren¬ 
ders them less fittetl to stand the dry season ; greater liability to diseases ; 
late bearing. 

Between the rows of cocoanut palm annual lierbaceous crops, or crops 
which occupy the ground for a part of the year only, may be grown ; 
but not tree cro])s; such is also the opinion of numerous competent Iver¬ 
sons from the Je.suit Father who wrote the “ Arte palmarica, pot urn 
Padre de Companhia de Jesus probably about 1783 (the work w^as pub¬ 
lished for the first time by the “ Imprensa Nacional iu 1841) to H. 
C. Samton (TIw Coconut Palm^ The Science and Practice of Coconut Ctd^ 
itvaiion 1923) ; C. W. Barrett (Coconut Culture) ; E. B. Copeeanb (The 
Coconut), 

F. D. 


(x) See F. Br.\ccx. / lavori dt Hfoema e di ficoslituzione degli oUveti, Spoleto, igaa, 

(Ed.) 
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636. Description of an Oil Palm Plantation in Gaboon. 

Vectkn, M. (Planter in Gaboon). Bevis d'exploitation du palmier a hnile 
au Gabon. Bulletin des MaiUres grasses de VInstitut Colonial de Marseille^ 
No. I, pp. 10-23. Marseilles, 1924. 

The author gives a complete account of making an oil-palm plantation 
in Gaboon and of the financial aspect. His paper is divided under the 
following heads: method of working the plantation, systematic cultivation 
of selected individuals of Eleais guinensis with cover-crops of cacao or 
coffee, the industrial preparation of neutral palm-oil. R. D. 

637. Oil from Seed of Aleurites spp. and Sa/via piebeia in India. 

Parker, R. N., Rau, M. G., Robertson, W. A., and Simonskn, J L- 
The Indian Forest Records^ Vol. X. Pt. II. pp. r-i6, -j- i plate. Delhi, 

Owing to the misunderstanding which has arisen "with regard to the 
occurrence of Aleurites spp. in India and Burma, commonly known as the 
“ tung ” oil tree, a special enquiry has recently been made to ascertain 
the true distribution. According to the Range officers’ report A. Montana 
grows best near water and the maximum altitude is about 1500 ft. 
A. Fordii is more adapted to a higher range of elevation, and should prove 
more suitable for general cultivation throughout most of the Southern 
Shan States (Burma). Both species are at present very rare in India and 
Burma, but offer no difficulties as to cultivation. 

The authors refer to the confusion which has been made with the two 
distinct species of Chinese origin., A. Montana and/I. Fordii horn which 
the wood-oil of commerce is obtained, and a third species from S. Jajian 
A. Cor data R. Br. A definite distinction is here made both as regards 
morphological characteristics and chemical composition of the oil; the 
oils differ in the nature of the fatty acids present in the form of glycerides. 

Oil from seeds of “ Salvia piebeia ” A description is given of the 
semi-drying oil present in the seeds of the small shrub 5 . piebeia to the extent 
of II % therefore imsuitable for commercial exploitation. The oils present 
are glycerides of stearic, oleic, and linoleic acids. M. L. Y. 

638. The Adulteration of Senegal Groundnuts by the Admixture of 

Baobab Seeds** 

ChevaeiER, a. (Directeur du Daboratoire d'Agronomie Coloniale). Sur 
*l'adult^ration des arachides du S^^gal par les graines de baobab. Bulk' 
tin des Matures Grasses de VInstitut Colonial de Marseille, Nos. ii and 12, 
pp. 402-403. JSIarseiDes, 1923. 

Con.signments of groundnuts in their shells are frequently found to 
be mixed with seeds of the baobab {Adansonia digitaia). In order to 
check this adulteration, the author suggests that these seeds should be 
bought separately. The baobab, a tree that is very common in Senegal 
and also in the Sudan, has many uses: rope is made from the bark which 
grows again after stripping like the cortex of the cork-oak; the leaves 
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are an excellent vegetable; the fruit pulp is delicious, white, acid and 
floury, while the seeds contain 12.6 % of fat and have a pleasant flavour 
when roasted, so that they find a ready market for confectionery. The 
seeds of Adansonia grandidicri, a species of baobab growing plentifully 
on the West coast of Madagascar, are larger than those of Ad. digitata 
and contain as much as 60 % of fat. R. D. 

6^9. Tapping Systems from the Point of View of Latex Production. 

BKNDIXSEN, E. The Tropical Aertcultun^i, Vol T^XII, No. 3, pp. 135*144* 
Pcradinya, 1924. 

The rubber content in latex of untapped Hevea trees varies from 35 
to 60 % and is seldom under 40 %. The content is almost constant for 
the individual tree, and it may be assumed that after a group of latex ves¬ 
sels has l>een fully developed from the cambium, the production of rubber 
IS reduced to the quantity necessary to maintain the e(]uilibriuiii in the sys¬ 
tem. The tapping cut followed by a flow of latex causes the tree to pro¬ 
duce new latex, which it will continue to do until equilibrium has again 
been reached, hence it is clear that tapping must influence the ])hybiolo- 
gical life of the tree considerably. 

The author givers data res{)ecting yield from different methods of tap- 
jring, and .summarises some of the points to be remembered when choosing 
a ta[>ping system : 

1) Every day ta'|)piug gives the cells no rest ; hence the number of 
cuts per inch ought not be carried to extremes. A consumption of 18 22 
inches of bark is about normal. 

2) Alternate day tapping on half the circunference is a milder sys¬ 
tem than every day tapping on ^4. 

3) If consumption of bark is taking place at a faster rate than re¬ 
newal, it would be better to change to cver^' other day ta])ping, than to 
introduce a new cut. 

4) A short cut puts a heavier strain on the cells than a longer cut. 

5) A ** V ** cut continued for 40 inches \'ertically puts a smaller de¬ 
mand on the cells than a ^4 cut 20 inches vertically. The amount of rubber 
obtained over a period of 4 years is about the same in each case. 

()) If tapping systems are compared, it is important to keep the same 
number of cuts per inch for each system, and the number of cuts per inch 
ought always to be recorded. 

7) The tapping cut should always be started at the highest point 
of the tapping surface, and brought down to the ground, before a new sur¬ 
face is started. 

8) In order to prevent the spoiling of a tapping surface neither the 
length of the tapping cut nor its direction should be changed, nor should a 
system of new cuts be started until a new surface is opened. 

9) The alteration of the tapping cut requires great care on the part 
of the management. The alteration is more difficulttocarry through with¬ 
out doing damage, than to alter a system from every day tapping to every 

[•Sil 
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other day, or to exclude the bad yielders from the tapping round. The lat¬ 
ter precaution can never do harm, but alteration of the tapping cut may 
result in harm which may take years to overcome. W. S. G. 

640. Rubber from the Cactus, Poioaus Cider. 

Iitdtan Scimltfic AgrictUlurtst, Vol. 4, No. 9 p. 336. Calcutta, 1923. 

According to the reports received from Cassi in Havana (Cuba), the 
Cacti Polonus Ctder Benth should be of decided value in the rubber industry. 

This plant, of Jamaica origin, grown in any type of soil, can be tapped 
after three months when it reaches the height of 4 ft. The juice flows 
freely and in density and colour might easily be mistaken for rubber latex. 
When steamed, it thickens and assumes the gummy consistency of crude 
rubber, and is of superior quality. 

This rubber can be vulcanised and can be employed’ for all the industrial 
purposes for which rubber is used. The adaptability of this cactus to 
marshy, heavy, light or sandy soils is a great advantage, combined with the 
rapidity of growth. After i year, the plants attain a size of 8 ft. x 3 ft. and 
it is estimated to obtain 2 gallons of juice per plant without injury, which 
should give about 10 lb. pure rubber. The ultimate height of the plant is 
about 20 ft. M. h. Y. 

641. Blocking and Thinning Sugar Beets. 

Maxson, Asa. C Louisiana Planter and Sugar Manufacturer, Vol. LXXII, 
No. 21, p. 413. New Orleans, 1924. 

Blocking consists in removing the greater part of the beets in a row 
and leaving small groups at regular intervals; in thinning, the beets left 
are reduced to one in each place. Each operation has an important bear¬ 
ing on the yield and quality. It is better not to thin the plants before 
they are two weeks old. 

Spacing: The best results are obtained with a spacing distance of 
12-14 inches, as the following data show: 


ce between Beets 

Tons per Acre 

8.5 inches 

15 75 

ZX.5 » 

17.10 

15-75 » 

16.40 

j8.oo • 

13,60 

23.5 » 

9.54 


Wide spacing generally produces a beet low in sugar content. On 
soil of low fertility a slight widening is recommended. Too dose spacing 
on tidi ground crowds the leaves and sacrifices root development. Too 
wide spacing on rich ground produces a beet of low sugar content. 

Expaiments made in 1918, 1919 and 1920, show that large seedlings 
produce large beets, and although small beets may have a d^ly higher 
sugar content, the total yield is less. W. 8. G. 
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642. Soil Temperatun and Cane Germination. 

a 

Rao, K. KkiOHNAMURTH, I. Journal of Madras Agricultural Students 
Unton, Vol, XII, No. i, p. i8. Coimbatore, 1924 

One of the chief factors in cane germination is the temperature of the 
soil at the planting season, at a depth of about 2 inches. The temper- 
ature varies, but is highest between midday and four in the afternoon. 

The author subjected cane sets to various temperatures with the fol¬ 
lowing resultsCane sets kept for 4 hours at 550 and 500C did not germin¬ 
ate ; the buds were dead. Those kept at 48^0 germinated but growth 
was unsatisfactory. Those at 42®C gave the best growth. Root develop¬ 
ment was best in the case of sets kept at 40®C and 420C. 

It may be stated in a general way that for cane planting, localities 
which have a soil temperature above 440C (iirop) at the planting time are 
not the most favourable for germination. 

W. S. G. 


643. The Development of the Sugar Cane. 

Temp ANY, H A (Director of Agriculture, Mauritius), Bulletin No 9 ^ De¬ 
partment ot Agriculture, Mauritius, pp 16, Plates 4, figs 15 Port Louis, 1924. 

The author undertook these investigations in connection with an 
inquiry into the phenomenon of bud variation of the sugar cane. 

Allusion is made to the work of the scientists and the subject is then 
treated under the following heads . — The underground system of the sugar 
cane, the development of a stool from a cane cutting; changes in the internal 
morphology of the stem during development; the function of stored sugar 
in the stem. 

The Bulletin gives an account of the more salient morphological and 
physiological features attendant on the development of shoots from the 
eyebuds of the cane. The macroscopic changes are described and measure¬ 
ments given showing the rate at which the early stage of growth takes place. 
The internal morphology" is indicated and the changes which take place 
when an eyebud germinates. An account is given of the manner in which 
the reserves in the parent stems are drawn upon, and it is shown that un¬ 
der the conditions at Reduit (Mauritius) the parent stem of a planted cut¬ 
ting contributes to the nutrition of the young shoot for at least 100 days af¬ 
ter the cane is planted. 

The composition of cane rhizomes is elucidated and the general resem¬ 
blance shown to the composition of nodes on the aerial portion of the stem. 

The view is put forward that the storage of sugar in the stem of the cane 
is a definite specialisation on the part of the plant, and is only in a minor 
degree, if at all, the result of human intervention. 

Some tentative considerations are mentioned, respecting the probable 
connection between joint length of varieties and vegetative vigour 

W. S. G, 
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644. Farm Practice on Hawaiian Sugar Plantations* 

C. A, B. The International Sugar Journal, Vol. XXVl, No. 304, pp. i86- 
191. lyondon, 1924. 

The article forms a review of the Report of the Committee on Culti¬ 
vation and Weed Control, of the Association of Hawaiian Sugar Techno¬ 
logists. 

Attention is drawn to the fundamental changes which are taking place 
in the sugar industry owing to the alteration in conditions, increased cost 
of labour, changes in methods of cultivation, etc. 

The practices on unirrigated plantations in the islands are chiefly 
dealt with. Heavy applications of fertilisers are given to sugarcane and 
the question is asked as to the ultimate effect upon both the plant and 
the soil. 

Current methods of cultivation are discussed. IHant canes, ratcx>ns, 
liming and cultivation are considered, and finally, methods of weed control, 
such as mulching and spraying. W. S. G. 

645. Grafting In Coffee Culture. 

Cramer, P. J. S. (from Nederlanch-Imlisch Rubbcr-en Theo Tijdschrtff 
ig23, Nos. 18, 19, 20) Tropical Agriculturist, Vol. LXII, No. 2, pp. 7()>8o. 
Peradinaya, 1924. 

The author gives an account of coffee-grafting under the following 
heads : lustory ; Butin Schaap*s graft; the Kkin Gcias graft; the Kawi- 
sari graft; grafting of hybrids; graft hybrids compared with robusla ; 
general approval of grafting ; experiments at Bangelan Station ; grafting 
on beds and field grafting. W. S. G. 

646. Coffee-Tree Cultivation on the Ivory Coast. 

ANTONI2TTI, R. (bieuteiiant-Govenior). ba Culture du Cafciicr a la Cote 
d’Ivoire. Les Gainers coloniaux de Vlnstitut Colonial dc Marseille, No. 205, 
p. 70. Marseilles, 1924. 

A circular on Extending the Cultivation of the Coffee-tree addressed 
by the Governor of the Ivory Coa.st to the ** Commandants de Cercle 

The information obtained by the study of the collection of coffee- 
trees at the Bingerville Agricultural vStation and the results given by the 
European and native plantations made in the Colony, and especially that 
at Elima,show that the coffee-tree can be .successfully grown almost every¬ 
where on the Ivory Coast, as with few exceptions, the soil and climate of 
the Cr>lony are very suitable to this crop. The coffee-tree can be grown 
simultaneously with the cacao-tree on soil that is not suitable for the latter, 
and since the coffee crop is gathered later than the cacao, the profits of the 
planter might thus be increased without the expenditure of much additional 
labour. 

. Coffee-trees do exceedingly well in the districts of the Colony which 
lie north of the 7th parallel which is the limit of the cacao. 
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As regards the best species to cultivate, Coffea excdsa, or Gros 
Indenie is very hardy and prolific and therefore well suited to the open 
ground to the north of the forest 

The best kinds to grow in the forest zone are C robusia and petit 
Idenie especially the first, of which actual expenence has proved the 
value, and the product is in great demand in France These coffees have 
the merit that the they can be easily prepared with a native mortar and 
that their yields are high 

Iviberia (C Itbertca) on the other hand should be avoided, as it 
produces a crop of httle commeraal value 

Any native who has planted coffee or cacao-trees, and thus actually 
improved a poition of the property over which he only possesses the 
tenant right can obtain a defimtive deed of concession on payment of a small 
nominal rent F D 

6 17 Cost of Making a Coffee Plantation in the State of San Paolo, 

Brazil* 

Comose fiuida una fazenda de cafe Brazil Agncola, YearX, No III, 
pp 68 7^ Rio dc Janeiro, 1024 

The author has himself furnished the data given m the followmg table 
for the year 1924 while those referring to the period iSqo-iqoo have been 
supplied by Dr Guido Maisirui.0 During the earher penod, the planta¬ 
tions were ver>" little expense to the owner and showed their greatest de¬ 
velopment , 400 re%$ being the cost per plant grown to the 4th > ear, during 
which tmie the coffee-planter was allowed to cultivate for his own benefit 
any other plants between the rows of coffee-bushes 

Cost of a Coffee Plantation %n San Paolo 

trom 18^ 1900 In xo 4 



1 

milrcis(i) 

xmlreis 

Value of 200 alqueiros (45^ hectares) of land 

! 

^0,000 

100,000 

Breaking up the loud and cost of 200 000 young cofE* e plants 

130,000 

200,000 

Settlers* houses lor 40 families 

30,000 

50,000 

Threshiug-fioors 

20,000 

40,000 

Machines for prep irfaig the coffee beaus 

1 20 000 

35,000 

Various improvements 

20,000 

30,000 

Wages 

10,000 

15 000 

Interest on capital invested. 

30,000 

1 Oo,ooo 

1 

(3) One gold milreis *• is 3 ®Yd4 d at par 
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6^8 Tea In Japan. 

HABr,ER, C R (Chemist, Indian. Tea Association) Quarterly Journal of the 
Indian Tea Association, Year 1924, Part I, pp 3 46, plates 4 Calcutta, 1924 

The author gives an account of the tea industry of Japan. Descrip¬ 
tions are given of the tea districts, chmate, sods, types of tea grown (green 
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tea chiefly), methods of cultivation, manuring, planting, plucking, 
l^runing, diseases and pests, methods of manufacture and costs, and 
interesting allusions are made to Japanese customs and ceremonies 
connected with tea. W. S. 0 . 

649. Cultivation and Distillation Tests of Aadropojpon citratus in the 

Royal Colonial Gardens at Palermo. 

Bruno, and Sorgks, F. Ancora sulla utilizzazione industriale dell\4«- 
dropogon citralus D. C. L*Agricoliura colo'tnale. Year XVIII, No. 3, pp, 81-86. 
Florence, 1924. 

Andropogon citratus has been grown experimentally in the Royal 
Colonial Garden of Palermo where it is found to yield an abundant sup¬ 
ply of essential oil rich in citral. 

From an unirrigated plot were obtained, in two cuts, in the second 
year, 365 quintals of leaves per hectare wdiich gaYc 75.2 kg. of essential 
oil. From a similar plot that had been irrigated and cut once only the 
previous year, 821 quintals of leaves, containing T44.7 kg. of essential 
oil were obtained per hectaie in three cuts, while another plot that liad 
also been irrigated, yielded in 3 cuts, 854 (luintals of leaves or 178.3 kg. 
of essential oil per hectare. Hence the amount of essential oil had been 
almost doubled by irrigation. If the leaves are left on the field for 24 hours 
only after cutting, the amount of essential oil is decreased and continues 
to fall in proportion to the time the leaves are left exposed to the sun's 
rays. It is, however, desirable to keep the leaves tied in bundles weighing 
about 3 kg,, in a sheltered place, for the slight loss of essential oil is bal¬ 
anced by the evaporation of a large amount of water which reduces the 
cost of transport and distillation. 

The percentage of citral oil in 1923 ranged from 68 to 74 and varies 
slightly from one year to another and in the different cuts (Ixjing liighest 
in the first cut). It does not vary i>erceptibly if the essential oil is kept 
in dark-coloured bottles. F. I). 

650. The Utilization of Citronella Grass as a Preventive of Soil Wash. 

GEORCm. C. D. V The Malayan Aguculiimil Journal, V^ol. XII, No, i, 
pp. 7-n. Kuala I^urapur, 1924. 

vSeveral determinations of the oil content of Citronella grass {Cvmbo- 
pogon Nardus and C. Winferianas) have been carried out in the Federated 
Malay States. The author described the cultural rec|uirements of this plant 
and the process for extracting the oil. The yield of fresh grass per acre is 
estimated at about 5 tons and the oil production at about 60 lb. for each cut¬ 
ting. It is, recommended, however, that although it is advantageous to 
plant citronella grass as a soil wash preventive on hilly land between 
rubbei or other crops, which will eventually give shade, the yield of oil will 
began to decrease after a few years, until a stage is reached when owing to 
increased shade it will no longer be profitable to distil the grass. 

M. L. Y. 
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651. The French Colonies and Tobacco Cultivation. 

Capus, G, Colonies fran9aises et la culture du tabac Bulletin de 
VAgence GMraU des Colonies^ Year 16, No. 191, pp. 1080-1092, Paris, 1923. 

The author furnishes statistical data respecting the importation of 
tobacco into France and the amount supplied by the French Colonies. 
He calls attention to the possibilities of these Colonies and speaks of the 
work of the Permanent Interministerial Commission on Colonial tobacco. 
In conclusion, the authc»r makes special mention of what has already been 
done in this connection both in Indo-China and the Kamerun. 

R. D. 

052. The Effect of Injuries upon the Morphine Content of the Poppy. 

RAvr.XNA, C. InfinenAi delle lesioni sulla produ/ione dell i morfina nel 
pap.ncro ! c SUi tom sperimenlalt a^mrte ttaliane, Vol LVII, Parts 1, 2, 3, 
pp. s, 8 Modena, 1024 

111 his ])revions ex|Hriments, the author found that crushing the 
sheath, cutting the leaves and removing some of the roots had the effect of 
greatly increasing the hydrocyanic acid ccmlent of s'ore/now vulgare lie also 
noticed tliat any lesions of the tobacco stem increased the total amount 
of the alkaloids ]>rescnt in the plant, and has now pioved by repeated 
experiment that, if the stalk of the lK)pp\ is injured by a cut (> cm long, 

1 01 2 nun broad and 2 mm deep, the morphine content of the capsule 
is distinctly higher. In the five experiments made he obtained 0.40, o 41, 
1 22 and I 10 and i 82 paits per thousand as against 0 ji , 0.39 ; 062, 
0 57 and 0.85 respectively F. D. 

Plants Yieldinii Ghenopodium Oil. 

PVNAKKT. b. Ia’S plantes produisaht I’lnnledt chciiopodiuin Bulletinde<i ma- 
iii^res glasses dr V Institvi Colonial dc Mcnscilk, No 3,pp 74^77 Marseilles. i<> 24 . 

The one or possibly several species of Chcnopodtiim in the Dutch 
Indies which yield chenopodium oil have not yet been exactly determined. 
Since 1017, tht* plant has beem cultivated on the Balong plantation. M. P. 
L. BiAAtMwn.K described this experiment in the “ Algemecn Landbouw- 
wecklad (Year 1919, p. ifqS), and the author repioduces the information 
given in his article. 

Propiigation. - Chenopods can be propagated both bv seed and 
by cuttings. The seeds are sown rather thickly in well-sha<led boxes 
filled with sand and humus, care being taken to cover them only lightly 
with soil. After (> or 7 days, when the seedlings are 2 cm. high, they are 
moved to beds where they are planted 10 cm. ax)art and carotully shaded. 
At the end of 15 days, the shade is gradually vrithdrawn, and later the 
seedlings are planted out, a ball of soil being left round the roots. 

Subsequently, cuttings 8 to 10 cm. long can be taken and thus the 
production of new shoots is induced. 

The beds for these cuttings are shaded and must be ploughed deeply 
and covered with 5 cm. of sand. The slips take root after 8 to *10 days ; 
the shade can then be removed and the slips are ready for transplanting. 
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Plantation, — At Balong, Chenopodium is grown as a cover-crop with 
Hevea in the second year. The Chenopodium seedlings are planted 
30 by 30 cm. apart, in beds i metre in width which are ploughed to the 
depth of 30 cm. 

Management, — All that this crop requires is strict cleanliness. At 
first, the seedlings must be kept fairly damp, but later, they are able to 
stand long periods of drought. 

Although Chenopodium is an annual, the plants throw up new shoots 
and a second crop can be gathered if the weather is favourable. 

Harvest, — Unripe seeds give only a very small amount of dark- 
coloured, turbid oil, while the peduncles and leaves contain no oil at all. 
Three or four months after the seedlings are planted, the first seed begins 
to ripen. Since the plants bear ripe seeds, unripe seeds and flowers all 
at the same time, the harvesting has to be done very carefully. The 
same plants are re-visited every 8 to 10 days. 

Preparation of the oil, — The seeds need no treatmeaet after gathering 
and may be distilled at once. As they are very dry they will keep for some 
time. Complete distillation takes 30 to 40 minutes. At Balong, a Deroy 
(Paris) distilling apparatus is used. In order to lose as little as possible 
of the ascaridol (the active principle of the oil), the length of the distillation 
process should as far as possible be reduced and this is done by using 
apparatus of moderate dimensions. The separation of the oil is most 
satisfactory when the condenser is allowed to become extremely hot. The 
water obtained during the process must be evacuated, for if it finds its 
way into the boiler, loss of ascaridol ensues. 

Yield, — The oil content of the fresh seed at Balong was about 
0.8 %. In 1918 as much as 14 34 ^^8* oil were obtained per hectare of 
cover-crop. It may be calculated that a crop of Chenopodium grown 
alone would yield 25 to 30 kg, per hectare. Each plant supplies 10 gm 
of seed at each picking and the seeds can be gathered every 5 days. 

The author afterwards gives information denved from a lecture given 
by Dr. SUI.1.IVAN on the subject of the cultivation of Chenopodium in Caroll 
country (Maryland, United States) and on the prices ietched by the crop. 

R. D. 

654. The Cultivation of the Ghaulmoogra ” (Tanktogenos Kvirzii) 

in Brazil (i). 

I. Pinto, S. A Chaulmoogra ” plantade resurreiyao Brazil Ferro^Cami, 
Year XV, Vol XXVI, No 345, p 516, fig i Rio dc Janeiro, 1024 

II Plantio de '' Cliaulmoogra em Deodora Ibidem, No. 341, p 422. 

I. On the occasion of the Centenary IJxhibition (Rio de Janeiro 1922), 
a plant of « chaulmoogra » raised from seed by Prof. Rock in Burma and 
aften^vards taken to Washington was shown in the United States Section. 

This specimen was subsequently entrusted to Prof. Roi^FS, Director of 
the Escola superior de AgiiculturaeMedicina Veterinaria at Viscosa in 

(1) See R. 1923, No. 190 {Ed) 

[W 43 
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the State of Minas Geraes. It was planted in the garden in January 1923, 
and has now made a fine growth, so that there is every hope that it will be 
possible to cultivate and acclimatise Taraktogenos Kurzii in Brazil. 

II. The ** Service de Foment© Agricola has received from India a 
packet of Chaulmoogra seed which has been handed over to the Biological 
Institute for the Protection of Agriculture, in order that the seed may be 
sown at the Institute's farm at Deodora and the seedlings obtained compared 
with those derived from seed introduced from the Ignited States. 

F. D. 

Aboriculture. 

655* The Best Shape for Mulberry-Trees. 

IvAURENT, A. (Inspecteur gdn^ral de T Agriculture). Minist^re de T Agriculture, 
De la fomie a dontier aux muriers. Bulletin de VOffice de Renseignements Agri- 
coles, No. 15, pp. 278-279 Paris, 1924. 

There is considerable difference of opinion as to the most satisfactory 
shape for mulberry-trees, because although many experiments extending 
over a long period and yielding decisive results ha\e already been made, 
they do not appear to have con\dnced the advocates of the rival systems. 
It IS also highly probable that experiments in this direction will give dif¬ 
ferent results according to the district, the method of silkworm-rearing 
and the general end in view. 

Hence the author has confined himself to quoting the opinions 
expressed by the Directors of the Sericultural Stations of Alois, Montpellier 
and Draguignau. 

Alms ScricuUural Station. - According to M. SecriStan, the Director 
of this Station, dw*arf mulberry trees possess the following advantages: 
a) rapid leaf production ; h) intensive leaf production ; c) better utilisation 
of the soil; d) the leaves are etisily gathered and pruning is facilitated. 

It is true that dwarf mulberrv" trees are more subject to injuiy from 
frost than taller trees, but auy risk of damage from low temperatuies 
may easily be avoided by choosing varieties that are late in coming 
into leaf. 

The expenses of making and maintaining a mulberry plantation may 
be estimated as follow’s : 


Cost of Making and Working different Kinds of Mulberry Plantations. 


'IVpc 

i " ' 

j Cost 

Cost 
‘ o( 

Annual 

) 

Net cost 

of 


1 of 

maintenance 1 expenses | 

per 100 kg. 

, Yield 


1 up to 

; 0. i 

plantation 

i 

making 

1 fust year 

! of 

( 

j 

1 plantation 

1 

) of 

) production 

cultivation | 

« i 

j leaves 


ll^eaves per iiectafci Er. 


1 1 

Pr. 


1 

1 per hectare 

1 

per hectare 

1 per hectare 

Tall trees in orchard. . . 

17000 

' 3 805 

10 500 

} 2615 

15 to 17 

Dwarf trees in orchard. . 

20 000 

i 8 850 

8 320 

a 570 1 

12 to 14 

Dwarf trees on cc^ons . . 

20 000 to 30 000 

8850 

5700 

! 2 850 

S to 12 

Dwarf trees in meadow . . 

30000 1 

!_ i 

7500 

— 


5 
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As regards the comparative food value of the leaves of tall and of 
dwarf mulberry-trees the analyses made show that: the leaves of the 
dwarf tree contain more water, nitrogen, ash, and phosphoric acid than 
those of the tall trees while their carbohydrate content is about equal 
and their crude cellulose and potash percentage is lower. 

The specific gravity of the cocoons made by silkworms fed on the 
leaves of tall mulberry-trees is less than that of cocoons spun by silkworms 
reared on the leaves of dwarf trees. The loss in degumming is greater in 
the case of cocoons made by silkworms fed on the leaves of the dwarf trees. 

An ideal plantation should be composed of: 

(i) hedges of wdld mulberry trees sheltered by a wall, or sunny slope; 

(2) mulberry -trees growing in meadows with fertile soil and good exposure; 

(3) a stand of dwarf mulberry-trees forming the basis of the plantation; 

(4) tall mulberry-trees planted in the low-lying ground, along the water¬ 
courses, and the roads of the estate with isolated individual‘s in the courtyard 
of the farm ; (5) stands containing a few specitnens of black muUxjrrv^ in 
order to have food for the silkworms if the >oimg foliage is cut off by 
spring frosts. 

Montpellier Serictdtnral Station, — M. Lambkrt, the Director of this 
Station considers that the lower the mulberrv' tree is kept, the sooner 
it begins bearing, and the easier it is to pick off the leaves. On the 
other hand, low-growing shapes have the following disiidvantages : i) the 
leaves are more readily soiled with earth ; 2) the trees are more exposed 
to frost; 3) the trees have to be protected from grazing stock ; 4) they 
are only suitable for thick plantations or for hedges , 5) the leaves of dwarf 
trees or of those growing in meadows, are regarded as inferior to the leaves 
produced by tall mulberry-trees, although this theory is not based on the 
results of exact experiment. 

It is not advisable to rear the silk worms on the branches in all districts, 
or under every condition of cultivation and breeding. This practice re¬ 
quires a hot climate, allowing the nndberiy'-trees to be pruned annually, 
and IS specially suited to silkworm-iearing on a large scale. 

The Dragutgnan Serictdiural Station, — M. Brandi, the Director of 
this Station, is a warm advocate of tall mulberry trees. He has observed 
that annual summer pruning weakens the trees and prevents resistance 
to the attacks of their natural enemies. The yield of a dwarf mulberry- 
tree is at least two-thirds less than that of a grafted tree. F. D. 

636. The Negative Effect of Pinching ’’ on the Increase in Volume 

of Fruit. 

Duru, E. Be I’influence negative du pincenieut sur Taccroissement du 
volume des fruits. Journal de la Socidt 6 d'Horticulture de France, Series 4, 
Vol. XXV, pp. 48-49. Paris, 1924. 

The author has tried the effect of the repeated pinching ** from 
May onwards of the buds of pear-trees growing on Passe-Crassane e^a- 
liers. The pears were gathered on October 16,1918. and the average weight 
of the fruit which had been pinched was only 286 gm, as against 338 
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gm. in the case of pears from untreated trees. These results confirm those 
of the author's experiment in the previous year and agree with the figures 
furnished by other horticulturists at Montreuil-sous-Bois (France). 

The author further states that the 1924 fruit buds are more numer¬ 
ous and better shaped in the case of the trees of which the buds have not 
been pinched. R. D. 

657 Acclimatisation of the Pear-Tree in the State of Sao Paulo, Brazil. 

O Cultivo da pereira em Sao Paulo A Lavouru, Year XXVII, No. 6, 
PP- Rio de Janeiro, 192^ 

All attempts at acclimatising P^uro|)ean varieties of pear in the State 
of Sao Paulo have prov^ed unsucce.ssful, for although the trees make growth 
they never hear any fruit , Japanese varieties, ho\\ever, do very well 
and have l)een widely cultivated in Sao Paulo of recent years, especially 
in the c(K)lest part of the State between Mayiink and Taubate. F D. 

658 Artificial Pollination of Vines. 

Lon(;o a. (Dircttore della R. Cantina spcriineiitale e del Vi\aio di \iti ame- 
ricane di Yellctn) P'econdazione artificLile delVina Nuovi Aunah delVA^ri- 
collufu. Year IV, No 1, pp 01-78, figs 10 Rome, 10^4 

With a view to lessening the injui> caused by the premature falling 
of the fruit and al>orl ion which cKcurs in man> varietis of vines, the author 
has for many } ears carried out a series of exj>eriments in artificial fertihsa- 
tion and the annular incision of the vine branches. 

The results obtained showed that ringing the fruit-bearing shoots dou¬ 
bled and trebled the crop and was therefore an excellent metluHl to adopt 
in the case of grapes for wine-making. It is however not advisable to ring 
vines bearing table grapes, unless the object is merely to increase the size of 
the fruit in the normal clusters, as this treatment greatly weakens the vine. 

The method of artificial fertilisation proposed by the author has already 
yielded surprising results. The cluster of flowers is laid in the palm of the 
hand and the half-closed hand is gently drawn upwards from near the ped¬ 
uncle to the top of the cluster, this operation being repeated two or three 
times. By this means the natural obstacles to autogamy, the enclosed con¬ 
dition of the anthers and the concealment of the stigmata, is removed. 

The operation must be performed during the hottest hours of the day, 
since at this time, the dry corollas more easil}^ become detached and fall, 
so that the pollen is more readily distributed. The \ ines must be treated 
two or three times at intervals of two or three days, especially when their 
flowering is irregular. 

In order to obtain more certain results and also insure the advantages, 
accruing from cross-pollination, the operation can be completed as follows: 
Before touching the cluster to be fertilised, the operator lightly passes this 
hand over the flowers of any other variety of \itte, and then dusts the adher¬ 
ing pollen over the flower-cluster he wishes to pollinate. F. D. 
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659. Early Italian Table Grapes. 

Sannino, F. a. Le uva da tavola precoci ed i diversi mercati di consumo. 
Rtmsta dt Ampelografia, Year V, No. 5. pp. 65-67 Alba, 1924. 

The “ I<ulienga Chasselas " and “ Portoghese varieties of grape 
grown in the plain of LClazzo on low horizontal, spurred cordons produce 
fruit that can be first on the market befoie the earliest Algerian and Tunisian 
grapes, provided the soil between the rows is moulded up in the neighbour¬ 
hood of the cordons, that ever>^ fruit-bearing shoot is ringed, and the vines 
are well irrigated. From 1901 to July 1914, these Milazzo grapes were 
exported in large quantities from Sicily to Germany ; later, an attempt was 
made to find a market for them in Switzerland and Italy, but the prices 
fetched did not pay the cultivation expenses. It is hoped that the ferry¬ 
boats recently started between France and England will make it possible to 
replace German grapes on the English market by Sicilian grapes. In Italy 
thefruitofthe *'Lulienga" ''Chasselas''and‘'Portoghese'' varieties, which 
has little flavour and is greenish in colour, is much less liked than the large, 
golden and sweeter Muscats. In order to render the grapes of the three 
varieties mentioned above more acceptable in Italy, it would be necessary, 
in the opinion of the author, to practise ringing which hastens ripening, 
increases the sugar content and causes the greenish colour to disappear 

Muscats can be made to ripen earlier by means of hybridisation. I^i- 
ROVANO (i) has made many crossing experiments with this object in view. 

F. D. 


660. Vine-Growing in the Island of Rhodes. 

Casew, a La coltura della vite nell’isola di Rodi UAgricoltura colo- 
niale. Year XVII, No 12, pp 401-413 Florence, 1923 

The conditions of soil and climate in Rhodes are very favourable for 
vines which, in fact, make wonderful growth and yield wines celebrated 
from the remotest times (Homer). But from the time of the Turkish 
occupation, viticulture was continuously on the decrease and is now res¬ 
tricted to some tracts on the east and west coasts while there is none in 
the interior. These districts in 1923 produced respectively 230 000 and 
630 000 okas (r oka = 1.283 %•) wine grapes, or a total of ii thousand 
quintals. 

The principal varieties grown are“ Diminiti, " giving red grapes 
which ripen at the end of June — Aniorghiano " the commonest va¬ 
riety giving black wine grapes — “ Athiri " the only white wine grape 
Sultania — Rosakie ” giving table grapes. 

Principal diseases : — Sunstroke and scorching of the grapes — drop¬ 
ping probably caused also by the invasion of some insect which attacks 
the clusters when in flower; (efforts are made to limit the damage by 
smearing round the stalk a resinous substance known in the local trade 
under the name of asparte "); vine mildew, to which all the vines are 

(t) Sec R. 1924, No. 559 {Ed) 
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equally liable. Injury by peronospora is rare. The island is still free 
from phylloxera, which has however invaded the neighbouring islands. 

The vines are grown very low, wfth trailing shoots ; as it never rains 
before the grapes are gathered the bunches can rest on the ground without 
damage. Green pruning and manuring are unknown. The only tillage 
is a hoeing in March. The grapes are gathered from the end of August 
to the middle of October, according to locality. Production per hectare 
from 30 quintals of grapes (old vines) to a maximum q{ 150 quintals (young 
vines, in plains, of ** Amorghiani'' and Athiri 

On an average 70(30 \nincs are planted per hectare at irregular inter¬ 
vals According to the statement of the vintage account given by the 
author in the fourth year when production begins, there is an expenciiture 
of 7(x)() lire per hectare and a yield of 50 q. of grapes, from the sixth year 
onwards the net profit is 3000 lire per hectare 

The vine-stocks age rapidly, owing to the want of manuring. 

F.D. 


66] Observations on the Forests and Woods of Madagascar. 

I/iwoEL (Inspecteur des Ivaux et Forets) Notes sur les bois de Mada¬ 
gascar Madaffasuir ei Di'peudaiices, BuUeiin Lconotniquc, 3rd and 4th quarters 
1923, pp 183-204 Tananariva, 1923 

An account of the forests and woods of Madagascar The author 
treats of the subject from the botanical, sylvicultural and commercial 
standpoints. The descriptions of the species and of the forests are supple¬ 
mented by numerous illustrations. R D. 


LIVE STOCK AND BREEDING. 

General. 

662. Loss of Weight in Animals during Transport. 

Dkchambre, P. Pertes de poids des animaux pendant les transjxirts. 
Revue de Zootechme, la Revue des dleveurs. Year 3, No 5, pp 337 ~ 34<5 Paris, 
1924 - 

Animals that travel, whether on foot or by rail, suffer loss of weight 
to a greater or less degree owring principally to the decrease in the content 
of the digestive tube which gradually l^omes empty. 

The live-weight is the first to be affected at any rate in ordinary 
journeys of average length or short duration, little difference being noticeable 
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in the net weight. If, however, the animals have to make a long or trying 
journey, the loss in net weight is very marked. The evacuation of the food 
and liquids which causes the fall in weight takes place chiefly on the first 
day, excretion being much diminished subsequently. An ox of 600 kg. 
will lose 30-40 kg, the first day and 5-7 kg. on subsequent days. This 
latter decrease is due to some extent to an interstitial reabsorption which 
takes place wdthin the tissues, and it allows the tall in net weight to be 
estimated, for although at first this is little noticeable, it continues to 
increase with the length of the journey, especially if the animals are 
supplied with insufficient fcx)d and water. 

In the course of the fiist 24 hours, the loss that occurs varies greatly 
according to the kind of animal, the breed to which it belongs, the dis¬ 
tance travelled and the kind of transport. Cattle carried by rail lose on 
an average 25 to 50 kg. in weight according to their size, but this average 
may be greatly exceeded. 

A lot of cattle weighed at a fair were found to have lost in the course 
of their transport to the abattoir 9 7 of their weight, whereas another 
lot that had been driven in straight from the pasture showed a loss 
of 13,1 %. These losses affect the net meat yield the percentage of wliich 
is higher the greater the reduction of the animal 

A sheep weighing 40 to 50 kg. may lose 3 to 4 kg , and a calf of 150 
kg. loses about 4 kg., the first day and 2 kg. the second A pig of 100-no 
kg. loses 5 to 6 kg. The loss of flesh is frequently fjil, unless the distance 
is very long, the pigs extremely fat and the journey made in great heat, 
in which cases, an elastic litter that absorbs much moisture should be 
employed. 

The question has arisen how far the fatigue, and even the suffering, 
endured by the animals in course of transport may alter the quality of their 
meat. It should be remarked in the first place, that there is a certain 
amount of mortality amongst all kinds of animals when travelling. This 
is especially the case with swine on account of their particular anatomical 
and physical characteristics such as skin that acts badly, layer of fat, small 
mouth opening, and narrow nostrils. The phenomenon known as fatigue- 
fever is caused by the accumulation within the organism of waste products 
such as creatin, creatinine, urea etc. that cannot be eliminated. After 
the animal is slaughtered, these substances come into contact with the 
air, putrefaction sets in and causes the rapid deterioration of the meat. 
It is most important on a journey of some length to see that the animals 
are provided with drinking-water at very short intervals. 

A steer that travelled 5 km. on foot and weighed 782 kg. at starting, 
only weighed 740 kg. on arrival; it furnished 42b kg. of net meat, so 
that its dressing-yield which should have been 54.4 % was 57.4 %, 

Many observations show that in the course of transport large losses in 
weight occur, the live-weight being first reduced through the evacuation 
of the contents of the digestive tube, and that these losses are able to 
affect the quantitative and qualitative yield of all butcher's animals. 

P. D, 
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663. Influence of Low Temperatures and of Disinfectants upon the Vi¬ 
tality of the Eggs of Ascaris Lumbricoides. 

Cram, B. B (Zoological Division, Bureau of Animal Industry, United States 
Dcparttuent of Agriculture) Journal of Agricultural Research, Vol. XXVIl, 
PP tables z, bibliography Washington,. D C , 1924. 

The author has made many experiments in order to discover the effect 
of low temperatures upon the eggs of Ascaris Inmbmoides at different 
stages of their development - recently laid — partially developed — 
completely develojied, i. c., containing active embryos. After being ex¬ 
posed to the action of cold, the eggs were put back into a temperature of 
24^ and their subsequent development, as well as their capacity for infect¬ 
ing guinea pigs, were studied. Recently-laid eggs and eggs that are par¬ 
tially developed have great poweis of resisting low temperatures, the former 
continuing to develop after an exposure of 40 days to temperatures ranging 
from - 2«F to - and the latter after having been exposed to the 

same temperatures for 20 days. The life of enibiy os that hatch out of eggs 
thus treated is however relatively short. Fully developed embr>’os are 
killed after being kept for 20 days at a temperature of -- 2<^F to — liiPF. ; 
but 10 days of these temperatures and 30 days of temperatures ('f 120F — 
18^ F. do not destroy them. 

It may therefore lx; concluded that in practice the winter temperatures 
of pig-sties are not low enough to kill the eggs of J.scijns ;the most the cold 
could do would be to imj)air their ca])acity of infection and reduce the dan¬ 
ger of contagion by imprisoning the eggs in the frozen soil. 

The author afterwards made experiments to determine the action of 
different disinfectants on the eggs of lumbricoides, A 5 ^’0 t>olution 

of carbolic acid and a 3 solution of cresol mixed with soap solution des¬ 
troys the capacity of development of recently deposited and partially-de- 
velojxid eggs, and renders inactive any fully developed embryos. The ef¬ 
fects of the first disinfectant manifest themselves after 10 hours, and those 
of the second disinfectant are apparent at the end of 5 hours, piovided in 
both cases the eggs are completely immersed in tlie solutions. In practice, 
pig-sties can be satisfactorily disinfected by scraping off the mixture of 
eggs and saw-dust and thoroughly watering the mass with the disinfect¬ 
ing solution 4 times a-day for two consecutive days. The best means of 
destroying -d scares eggs is by thoroughly cleaning the pig-sties; the mech¬ 
anical action of scraping and rubbing and the temperature of the water 
used for scrubbing are of paramount importance. Disinfectants only sup¬ 
plement the cleansing operations and have little effect of their own unless 
thus assisted. P. D. 

664. Susceptibility of Weaned Calves to Cattle Plague. 

Mohammad Bey Askar (Senior Livestock Officer). Experiments to deter¬ 
mine the susceptibility of weaned calves to cattle plague. Technical and 
Scientific Senneet Ministry of Agriculture, Egypt, Bulletin No. 2, 12 pp., 
graphic charts 3. Cairo .1923- 

In this Bulletin, the author gives a summary of the results he obtain¬ 
ed from experiments conducted at the Higher School of Agriculture at Giaa 
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from 1918-1920. He also refers to the researches carried out by P. Ckovbri 
at the Serotherapic Institute of Italian Somaliland at Merca, in 1917, 
which had proved that calves bom of cows actively immunised against 
cattle plague cannot react to double inoculation with cattle plague vir¬ 
ulent blood and semm,on account of the accumulation in the organism of 
sufficient antibodies to render it passively immune. This passive immunity 
which disappears rapidly with the growth of the animal is maintained by 
the accumulation of new antibodies supplied by the mother's milk. 

The author employed in his experiments 69 calves, varying in age 
from a few days to several months. The herd of cows kept at the Giza 
School is for milk and breeding purposes. The name of each animal to¬ 
gether with date of serving, calving etc. is accurately registered in a herd- 
book. Every member of the herd was doubly inoculated with vimlent 
cattle plague blood and semni in May or June 1917. In December 1917, 
a Cattle Plague Virulent Blood Institute was established in the School 
building and for fear of contagion all the calves were inoculated together 
as soon as a sufficient number were bom. The calves at the School are 
left with their mothers and allowed the whole milk supply during the 
first fortnight. They are then separated and let loose in a special yard 
where green food is accessible and allowed only half the milk. They were 
weaned at four months. 

When the calves were doubly inoculated, the virulent blood was taken 
from the Blood Institute, Giza, or from the Semm Institute, Abbasiya, and 
tested for virulence on susceptible C)T)rus cattle. Their temperatures 
were taken every morning and evening for 3 weeks No symptoms of cattle 
plague ever showed themselves although in the more advanced calves a 
few cases of rise of temperature occurred. The author then decided 
to test some of these calves ; the result of the test revealed the suscepti¬ 
bility to cattle plague. Shortly afterwards, this result was confirmed 
by an outbreak of the disease among the immunised calves. It was then 
found necessary to re-immunise all the cattle. The author afterwards 
gives the results obtained from 12 first experiments of double inoculation 
and subsequent re-immunisation. The Table referring to the first experi¬ 
ment gives the name of the cows, dates of service, dates of double inocu 
lation, time of pregnancy when the cows were doubly inoculated, dates of 
calving. The tables referring to all the 12 experiments give the names of 
the cows, dates of calving, results of first and of second double inoculation 
with virulent blood and serum. 

The experiments may be divided into 2 categories; i) Those on 
animals immunised when suckling and tested when almost full grown 
(ii experiments). 

2) Experiments on animals immunised when suckling and tested 
5 months later (12 experiments). 

The author gives a detailed analysis of the results oi the inoculations 
and of the tests in the case of both classes of experiments. 

He confirms P. Crovebi's view that suckling calves bom of 
immune mothers are susceptible to cattle plague after they are weaned, 
but draws attention to the fact that temperature rises were observed in 
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Egypt during the double inoculation and testing of these calves both dur¬ 
ing suckling and after weaning. These rises are not likely to be accidental, 
since they occurred in a fair number of cases, and are probably due to 
cattle plague. The author remarks that the question necessarily arises 
whether the rapid growth of the young animals and the continual change 
of their cells may not have had such an effect upon active immunity to 
cattle plague that the cells which were stimulated to manufacture anti¬ 
bodies were continuously replaced by others that did not possess this 
property. In this connection, might not the periodicity of outbreaks of 
cattle plague have some relation to increasing susceptibility on the part 
of the calves bom in a year of severe cattle-plague outbreak ? 

Another point also arises viz the alleged fact that the suckling calves 
are passively immunised against cattle plague because the milk of their 
actively immunised mothers contains cattle plague antibodies. The rises in 
temperature which occur when suckling calves bom of immunised mothers 
are doubly inoculated appear however to be mild conditions of indisposi¬ 
tion. If such appearances indicate to any extent the presence of cattle 
plague, one would be more inclined to attribute such mild reactions to 
the antibodies in the mothers' milk. That the mildness of the attack 
is not simply due to the extreme youth of the animals is proved by the 
fact that on several occasions the author obser\='ed severe cases of cattle 
plague amongst suckling calves born of susceptible mothers. Whether 
sucli rises in temperature mean cattle plague or not, can only be proved 
by testing the blood (at the time of the rise) on susceptible animals. Again, 
the only means of ascertaining whether immunity in calves is permanent 
is by testing the animals at varying interv'als after weaning until they are 
full-grown. P. D. 

665. Treatment for Retention of the Placenta in Cows. 

Poi,!, A Trattamento della ritenzione della placenta nei lx)vixii. La Nuova 
Veterinaria, Year II, No. 5, p. 26. Bologna, 1924. 

The author recommends on the strength of his own satisfactory’^ experi¬ 
ments, a modification of the method adopted by WaLLVMs in America and 
Oppk^iann in Germany for the treatment of the retention of the after¬ 
birth in COW'S. The chief advantages of the i>roposed system are its cheap¬ 
ness and simplicity which place it within the reach of all farmers. In case 
of simple retention of the placenta, all that is necessary is an antiseptic, 
aroniatic douche, insufflation performed with ordinary* bellows, and the 
application of 2-4-5 kg. or more of finely divided vegetable charcoal, the 
amount depending on the approximate capacity of the uterus. 

If in addition to the placenta, other substance are also present, which 
indicate metritis and auto-intoxication, anliferments and febrifuges, such 
as quinine and salicylic acid, must be administered internally and the treat¬ 
ment described above carried out, Vs by w'eight of finely powdered 
boracic acid being added to the vegetable charcoal. 


P. D. 
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666 . Intra-Abdominal Laying in Hens 

HEbrant (Professor) and LiEGEOis {agr6g^ k Tl^cole de M6deciue vet6ri- 
naire) La ponte hitra-abdominale chezlapoule. de Midecine vdtMmire, 

Year 69, No 3, pp. 97^101 ; No 4, pp. 157-102, Brussels, 1924. 

Under the head of intra-abdominal laying, the authors include the 
passage into the abdominal caviy of the more or less formed egg through 
an accidental opening in the oviduct, as well as the direct fall of yolk 
from the ovary into this cavity. From various post-mortem examina¬ 
tions that have been made, it may be concluded that the passage of more 
or less completely formed eggs into the abdominal cavity is not likely to 
give rise to serious trouble so long as the yolk is surrounded by a layer of 
albumin. 

On the other hand, the yolk frequently falls directly and unenclosed 
into the abdominal cavity ; this is a very serious accident which usually 
occurs when the reproductive apparatus is acti\e, or even hyper-active, 
having been stimulated by special foods or dnigs administered for the pur¬ 
pose of increasing egg production. Such treatment over-taxes the organism 
and weakens the oviduct. The authors quote the work ot F. Di'GKOis 
in collaboration with Voitelier, but mention certain points on which they 
are not in agreement. 

The accident is always fatal and very sudden, althougli some birds 
show symi>toms of indisposition for a few hours, and separate themwdves 
from the others, remaining motionless with their heads buried in their lea¬ 
thers. 

The dead fowls are always in good condition and often (piite fat. The 
authors exclude all idea of ovaritis and reject any hypothe.sis of traumatism 
as an explanation of the fatal results. It should be noted that the deaths 
occui from January to October, being most frequent in April and ]May. 
The predisposition or resistance of the fowls does not appear dearly to 
depend on the breed, nor can the accident be due to niicrobic infection, 
since it occurs in birds that live in pens at far distances apart and have never 
come into contact with one another. 

The mechanism of intra-abdominal la3dng especially as a cause of death 
is not yet well understood. It occurs invariably in good layers that have 
been fed intensively, and have a congested ovary and over-worked ovi¬ 
duct liable to become paralysed at certain times. The authors were much 
struck by the fact that the intra-abdominal deposit of yolk by itself was a 
very serious matter, whereas the intra-abdominal passage of yolk surround¬ 
ed by albumen had no ill effects. They therefore made experiments in 
order to discover whether death in the first instance is not attributable to 
shock, that is to say, to an anaphylactic shock in the case of hens that have 
already laid, and a proteic shock without previous sensibilisation in the case 
of a pullet that has never laid before. This hypothesis was not confirmed 
by the results of the experiment. The authors then suggested another 
explanation. Having observed that lesions of the liver were always present 
in birds suffering from this affection of the reproductive system, they sug¬ 
gested that the absorption of part of the yolk by the peritoneal membrane 
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might be the cause of death. The constituents of the yolk may be toxic 
to the liver ; further since intra-abdoniinal laying is only found in fat hens 
with a liver overburdened with fat, it is probable that the already lessened 
proteopexic function of this organ may have undergone further change and 
end by being overwhelmed by a great reabsorption of protein substances. 
In short, death would seem to be due to a poisoning of the li\er and the in¬ 
sufficiency of that organ. The treatment adopted may be preventive or 
curative. Prevention consists in risking a decreased egg production by 
reducing the hens rations, or in any case, giving no stimulating food or drugs. 
The curative treatment is the province of the veterinary. 

The conclusions reached xnay summari.sed as follows: 

1) The direct fall of egg yolk into the peritoneal cavity of a hen is a 
very serious accident that often proves fatal. 

2) The mortality due to the intra-abdominal passage of the yolk is 
high, especially during the beginning of the laying period. 

3) This accident may be attributed to the effects of very rich food 
containing meat or of drugs which produce permanent hypercongestion of 
the ovar\" and lead to the over-taxing of the oviduct 

4) The different breeds of good layers are all liable to this trouble. 

5) The cause of death is not well understood, but at any rate, in¬ 
fection plays no part in the matter. 

6) Death does not issue if the yolk is enclosed in albumen when it 

falls into ilie abdomen. P. D. 

007 Animal Nutrition. 

WtK>D, T B University 'futorial Press, I^ondon, i<)24 : in i(>«> pp VIII 
\ 22h 

As stated by the author in the preface,this book (which deals with the 
use of products of the soil for aninial nutrition) aims rather at a well coordin¬ 
ated and clear enunciation than at giving exhaustive information regarding 
every detail of animal nutrition. For thi^se wbo desire fuller information 
a list of suitable works is given in the text 

In the chai)ters devoted to the calculation of rations the author has 
adopted a rather novel point of view, substituting for the system of model 
rations, maintained with veiy’ few changes since i8()4 (the year of \Voi.nF's 
first publication), a much more elastic system of calculation according to 
the nature of the production desired from the animals. The book, which 
is completed by an analytical index, includes the followitie chapters : — 
Vegetable and animal metabolism — constituents of the plant — starch 
and sugar — cellulose and other less important carbohydrates — oils 
— proteins — other less abundant vegetable constituents — composition 
of milk — analyses of fodders — green forages - forage roots — cereal 
grains and their derivatives — pulse grains — analyses of linseed cake — 
various fodders — digestibility of fodders — model rations — comparison 
of the metliods of slaughtering and metabolism for the determination of 
such rations equivalents in starch (Kellner’s method and others) — 
calorimetry ; metabolisable energy — net energy — maintenance require- 
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ments; pig nutrition — rations for winter production in cattle fatten¬ 
ing of cattle in pasture ; nutrition of lean cattle ; nutrition of sheep —ra¬ 
tions for milch cows — nutrition of working horses — purchase of fodder 

F. D 

668 Effect Exercised on Fertility and Sex by a Diet Rich in Lecithin* 

Morani M Influenza di razioni ricche di lecitina suUa prolihcit^ e sul sesso 
(Esperienze eseguite nell*Istituto zootecnico della R Scuola sup d’Agricoltura 
in Portici): Rivisia dt Zootecma.Yeox x, No 4, pp 116-120, tables 2 Portici, 
1924 


The author first fed some rabbits for about i month on exactly the 
same diet and then divided them into two similar lots, the expenment 
lot (I) and the control lot (II). 

I^t I received 26 gm. crushed vetches -|- 24 giti hulled lupin seeds , 
lot II was fed 25 gm. crushed maize + 25 wheat shorts The evening 
ration of both lots was the same foi both groups With a view to 
eliminating any possible influence of the male upon fertihty or sex, the 
author used the same buck-rabbit to serve both groups This animal was 
fed the same ration as lot I so as to put him in good condition The first 
litters were born in April 


]wOt I. — 

Ration rich in 

Lecithin 




l4tter I 

^ l^ittcr II 

j Litter lU 

Litter 1 

Number of births 

1 lO 

1 

1 

1 

! 

1 30 

1 

35 

Number of individuals surviving 

^ 2 

16 , 

30 

26 

Number of males 

— 

5 , 


9 

Number of females . 

— 

11 1 

20 

*7 


Lot II. Ration poor in lecithin. 3 doe-rabbits proved infertile ; the 
other 2 produced a nearly constant number of young viz , 7 in the first 
litter, 8 in the second and 2 in the third, the number of males and females 
being about equal. These results would appear to show that a diet 
containing much lecithin effects the number of births and the sex of the 
offspring. 

The author subsequently used the 3 doe-rabbits of lot II that had 
not produced any young in the first expenment. The same buck-rabbit 
was again employed. 

Female No. i: 25 gm. crushed lupin + 25 gm. crushed vetches+ 
30 cc. I % physiological solution of glycerophosphoric acid. Produced 
3 young. 

Female No. 2 : 25 gm. crushed lupin -f- 25 gm. crushed vetches : 
Produced I rabbit. 

Female No. 3 : 50 gm* shorts + 30 cc. i % physiological solution 
of glycerophosphoric add. Proved infertile. It seems that the ledthin 
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in these cases stimulated reproduction in the animals that appeared 
at first to be sterile. 

In order to judge of the influence of the lecithin upon the development 
of the progeny, the author weighed all the rabbits of the several litters on 
the 30th day after birth. The figures obtained clearly proved that the 
average weight of* the young increased in the successive litters in direct 
proportion to the time during which the females had been given a diet 
containing much lecithin. At the same time, the dams of both lots were 
found to have increased in weight considerably more than those of the con¬ 
trol groui>.. 

It may therefore be concluded that : (i) the lecithin present in vegeta¬ 
bles has tlie same effect on fertility and sex as that exerted by pure le¬ 
cithin ; (2) a diet rich in lecithin influences the development of the pro¬ 
geny; {3) the u.*^e of foods naturally rich in lecithin (seeds or industrial 
residues) lias a favouiable effect on fertility and sex ; i. e , more young 
are born of which a larger numlier are females. 

The author, however, is of opinion that before drawing an}' general 
conclusions, it would l>e well to repeat the experiments on a larger number 
of animals and also uj)on other animals of a different kind such as sheep 
and swine. P. D. 

009. Little-Known Stock Feeds: Maize Flakes; Seaweed. 

Gouin, R, Quelques aliments pen connus. Revm de Zootechme, la revue 
des ^leveurs. Year 3, No. 2, pp. 110-114. Paris, 1924. 

Maize-flakes- — These are turned out in the form of dr>', light scales 
of a fine lemon yellow colour and inodorous. They are poor in protein, 
but very rich in carbohydrates. Maize flakes are sold almost entirely 
oil-free ; as they contciiu little fibre, it is probable that their good elements 
an* Ccisy to as.similate and possess a higher digestibility coefficient than 
bran. "'Their starch value exceeds that of bran. It must, however, be re¬ 
membered that the market value of maize-flakes is low, owing to their 
small nitrogen percentage. The following formula may be used in comparing 
commercial values. 

( Nitrogenous substances fat) x 2.3 carbohydrates + digestible 
fibre the market value of a food. 

Maize-flakes suit all domestic animals, especially as a supplement 
to work, fattening or dairy rations. When fed to growing stock, care must 
be taken to add some substance rich in protein. 

Seaweed is sold commercially under the name of ** ccrealgue 
and which is like a black, coarse tea with an unpleasant smell. The 
seaweed is treated in order to remove the excess of salts that would be 
injurious to animals. Its chemical composition is as follows: digestible 
nitrogenous substances 12.63 digestible fat 2.28, digestible carbohy¬ 
drates 80.83, and digestible fibre 6.41. The starch value of this seaweed 
is 57*27, whereas the starch value of good red clover hay is only 35.6. 
Seaweed in the form of cerealalgue " is suitable for working animals and 
butcher's beasts, especially when these animals are adult, for the treat- 
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ment to which the seaweed is subjected removes certain nutritive principles 
that are indispensable to young stock. 

The author mentions a case of a horse being cured of lymphangitis by 
taking cerealalgue , the therapeutic effect of the seaweed is probably 
due to the residual organic iodine. 

The author emphasizes the fact that before using dny new foods, it is 
necessary to obtain reliable guarantees of their origin and composition, 
in order to prevent fraud and also the possible poisoning of the live-stock. 

P. D 

670. Food Value of Molasses. 

Bri'XNICH, J. C. Molasses as Stock Feed Queensland Agricultural Jour¬ 
nal, Vol. XVI, Part. 2, p. 157 Brisbane, 1024 

The author draws attention to the fad that it is quite erroneous to 
suppose that maize and molasses have the same food value, weight for 
weight. Molasses is a carbohydrate food producing heat and energy, 
but is of no value in meat formation, as it contains no protein. Queens¬ 
land molasses have the following percentage composition : Water 24-26 ; 
sugar 50-58; mineral substances 7-10, organic substances including amides 
18-20. Its ash contain^ 38-40% potash, 8-24% lime; and 1-2% phf)Sphoric 
acid. Stock-breeders value molasses as they whet the animals* appetites 
and make bulky dry food more savoury and more readily eaten. The large 
amoimt of amides, potassic salts and lime salts present in molasses is 
however sometimes inclined to interfere with the normal process of di¬ 
gestion and to induce diarrhoea unless this feed is given in due nuxler- 
ation. It is quite safe to give the following amounts daily as a supple¬ 
ment to the daily ration . per i 000 kg. live-weight: horses 3-4 kg. ; cows 
2 ^ 4“3 kg- i steers 3-4 kg. ; sheep 4 kg,: swine 5 kg. Molasses are often 
employed in combination wdth nitrogenous concentrated foods such as 
coconut cake, decorticated cottonseed cake, meat meal, etc. The food 
value of the product is high, but it is very important that it should to 
be as dry as possible in order to prevent fermentation and the devel¬ 
opment of mould. The best and most economical way of using molasses 
is to dilute them with 3 or 4 parts of hot water and add the concentra¬ 
tes just before feeding. In America, molasses are diluted and heated 
in special vats and then incorporated by means of mechanical mixers 
with hay, or chopped straw. Molasses do not suit young calves and should 
be fed with caution to cows that have jast calved. P. D, 

671. The Artlilclal Fertilisation of Mammals and Birds, 

IWANOW E. De la f^condation artificielle d'^s mammifferes et des oiseaux. 
Camples rendus de VAcadimie des Scienceb, Vol 178, No. 22, pp, 1854-1856, 
Paris, 1924. 

The author has made use of artificial fertilisation in the hybridisation 
of certain animals, e. g., in crossing the horse with the zebra and Equm 
Prjemhky and in his experiment on the fertility of hybrids resulting from 
crosses between Bison americanus and Bison bonasus and honied cattle 
(Bos tmtfus). Artificial fertilisation has practical advantages as a re- 
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medy against sterility and of largely increasing the number of females that 
can be fertilised by a single male. It has been i)ractised in service and stud 
stations in Russia since 1909 (i). 

Since this date, no fewer than 8(/0(» mares have been fertilised arti¬ 
ficially, while artificial fertilisation has been adopted with conspicuous 
success in the case of cows, sheep and sows, as well as in breeding mules and 
large donkeys and on fur-farms where black and silver foxes are reared. 

F. D. 

672. The Record Card of the Zoometric Service^of France. 

Rigotards h. be concoiirs general agricole de Paris l^evne scientifique, 
Year 62. No. o, pp. 274-275. tigs 4. Paris. 1^24 

The record card adopted by the Service Zoometriqne de France ”, 
which is similar to the figure schematic simplified form), bears two pho¬ 
tographs, one in profile, and the other taken from above by means of an ap- 



















PlO. 9(>. — Siniplifiocl f»>r a zonmctiio ri't'orji car<l 

paratus traced at a given height. These photographs are supplemented by 
a photo of the nose-pnnt on plaster of Paris which is also attached to^the 
record card. On the card are entered many measures not given on thejap- 
pended form'.height at withers, height of hack.height at the sacrum.height 
of chest, height at trochanters and at hips ; length of pelvis, and of body 
from nape'of neck to tail; girth of chest, spiral measurement round chest; 
drcumfezence of fore cannon-bone ; live-weight in kilograms. 

This record card is kept, and the measures subsequently taken are 
entered, toother ■with the dates on each occasion. P- H- 

(i) See Jl. 19*3, No. 416. {Ed.) 
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673. The Correlation between the Type of Horse and its Speed. 

PRAWOCHEtfSKi, B. (Chef de la division d't^levage k Tlnstitut National 
Scientifique d’Economie rurale k Pulawy (Poland). La correlation entre le 
modele des chcvaux et levu: vitesse. Revue de zootechnie, la revue des dleveurs. 
Year 3, No. 5, pp. 310-316. tables 2, Paris, IQ24. 

The efltect i^roduced upon the type of horse by racing is a much debated 
question among judges of horses in all countries. It has even been stated 
that the alterations produced in the English race-horses re-appear in their 
descendants with the result that the animals are deficient in flesh. 

Dr. Strvtul after studying the measurements of fast and of slow 
thorough-breds and also of American trotters has come to the conclusion 
that very swift horses are more regular in conformation and have a larger 
circumference of chest than others. Some investigators on the other hand 
are inclined to regard the light, spare build to be more conducive to speed 
than a large heavy build. 

The author who has had the opportunity of measuring many Russian 
trotters, approached the problem from the biometric standpoint and solved 
it by accurate and incontestable calculations. As the animals w^ere reg¬ 
istered officially, he was able to calculate the coefficient of correlation 
(Pearson's method applied by Da\’Enport) between the weight of the an¬ 
imals and their speed. In order that tlie height factor should not obscure 
the problem, he determined for each individual the tndex of compactness 
by dividing the weight in kg. by the height at the withers in cm. The 
various data are collected in table I and show that the positive correlation 
existing between the speed and the weight of trotters is too slight to allow 
that weight shotild be regarded as a factor favourable to speed, but at 
the same time, it proves clearly that no antagonism exists betweeii weight 
and speed. The greater compactness of the swifter liorses is probably 
explained by the necessity that they should possess more solid liml>s. 
a broad chest and strong muscles. 

In a second table, the author has tried to prove that the volume of 
horses is in correlation with their origin. He divides them into 4 classes 
according to their place of origin and states that the volume of the horses 
varies according to the region. The mean index of compactness for each 
region works out as follows: 2.82 for the first (black soils rich in lime) ; 
2.77 for the second (Ukrainia, soil rich in humus but with lower lime con¬ 
tent) ; 2.70 for the third (clay or sandy soil and marshes) ; and 2.58 for the 
fourth which has the same characters. It may therefore be concluded 
logically that the chief factor which determines variations in the compa<rt- 
ness of the horse are to be found in the soil, and consequently in the grazing- 
ground. The author obtained the same results from an examination of 
the correlation between selection based on speed, the volume of the horses 
and the size of their limbs. Selection based on speed only gave secondary 
results as compared with the effect of the system of breeding and also the 
qualityof the pastures and the food given to the foals. Selection for speed 
is not without its effect upon the type ; it tends to remove superfluous 
weight in swift horses. It cannot, however, be said that the swift^ horses 
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have the longest legs. The elongated skeleton and relatively long legs 
found in many swift racers are due to their abnormal conditions of rearing, 
for they are kept in a stable, or a small field, and supplied with food, rich 
in albuminoids and poor in lime. P. D. 

674. A Z^technical Research Expedition in East Congo. 

Marco F. (Professeur a I’lnstitut agrononiique de T^tat). Un voyage 
d'^udes zootechniques an Congo oriental. Aimaks de Gemblotix, Year 30, 
No. 1, pp. 1-40, figs. 8. Brussels, 1924. 

The author made an exhaastive study of the domestic animals in the 
region Riianda-Urundi-Kivu. The cattle of this region are by no means 
homogeneous. From various measurements made of the cattle belonging 
to the laboratoiy' herd at Ki.ssegnies and representing the slock of different 
regions, it was found that in comparison with the aniiiuils of the Belgian 
Congo, the Ruauda-Urundi-Kivu tvfie is higher on its legs, shorter in 
proportion to its height, of narrower build, and with a more to]Xrring i^elvis, 
The ax'erage weight of the animals is about kg. The great mass of 
the cattle is apparently the product of the union of two basic tyjies and 
they form a population which is in a condition of confused variation. The 
first of the types would appear to be the zebu, with much de\'elo|x?d pendant 
hump, saddle back, short horns, highly developed muscles, good balance, 
croup neatly horizontal and well developed udder. The second type is 
shorter, has long horns, a more sloping and narrower pelvis, ]Hjor muscular 
development, a poorly dev'ek)i)c*d udder and is less hardy. Between these 
two tyi)es are a large numb<-r of intermediate forms with characters resembl¬ 
ing those of the short horned race Red coats of all shades and pied-red 
coats predominate, but there are also dun, pied-dun, dappled black, pied- 
black, dirty-wliite, mou.se coloured and pied-mouse coloured animals. 
The muzzle is black, bluish or light coloured with a few’ >pots. The hair 
is smooth, line and clings closely to the skin. The horns are smooth, 
slender and dark toward the points. Tlieir direction and length vary- 
considerably. The foreheads of the cattle may Ix^ deformed owing to the 
irregular direction of the horns resulting from the delayed ossification 
of the symphyses joining the cranial bones. (>n the whole, the outline 
of the head resembles that of rectilinear cattle. There are numerous cases 
of mutation : absence of horns, loose horns and horns that turn downw ards. 
The author only found a complete absence of horns in a^ws. 

The cattle reared according to the native methods develop late ; they 
weigh 20 kg. at birth and do not finish growing until nearly (> years old in 
the short-homed type, and 7 years old in the long-homed. liariier matur¬ 
ing animals can, however, be obtained by a more scientific method of breed¬ 
ing and by a better feeding of the calves when they are young. The cattle 
of Rtmnda-Urundi-Kivu either have abundance of food, or suffer from 
^rcity alternately according to the season. The return of net meat reaches 
its maximum about January and falls to a minimum about June-July. 
From measurements made with th Crevat tape and from the infomiation 
obtained the weight of the 4 quarters, may be said to be 40 to 50 % of the 
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live weight. Fat deposits only occur on the buttocks. Barotseland cattle 
slaughered at Elizabethville gave a return of 49 %, the weight of the 
fore-quarter being the same or higher than that of the hindquarter. The 
flavour of the meat varies according to the season. When a hump is 
present, it«5 volume shows the degree of fattening. 

Cattle are hardly ever used for traction, but should occasion arise, 
the yoke is attached to the horns, or in front of the withers. Young males 
are castrated when about i year old and broken in when about 3 years 
old. The bulls are kept until they reach 10-12 years of age, they ate fairly 
docile, good at walking, but a little light. The cows are poor milkers, the 
udder being small and the mammary glands little develoj^ed. The average 
milk yield is 2-3 litres daily. The cows run dr>^ early and only allow them¬ 
selves to be milked in the presence of their calves. The milk is very rich 
in fat and 15 litres will make one kg. of butler if a separator is used, and 
20-22 litres if the native method is adopted. The short horned t>q)e pro¬ 
duces the best milkers. 

When reared by the natives, the cattle lead an almost wild life. They 
are grouped into herds of about 50 head with one or more bulls and arc 
driven out to the pastures in the morning where they remain until evening. 
In the dry season, they lie down in the bmshwood without any litter The 
only cleaning the}’ receive consists in the removal oi ticks. During the 
rainy season, the pasture grass is the sole food required by the cattle, but 
in the dry season, they have to be driven along the river-courses and into 
the valleys with fertile soil. Many of the animals are thus caused to i:>erish 
from hunger and thirst and intestinal troubles, distomatosis and verminous 
enteritis are produced. The native tries to provide his cattle with salt 
by giving them salt plants from the marshes. The animals choose by 
preference clear running water to drink, but the zebu is known to bear 
thirst well. 

The cattle breed in the open in the pastures and the sires are never 
selected. The characters valued by the natives are gentleness, tat and 
the capability of producing female progeny. Cows are e.steemed accord¬ 
ing to their fertility, their milk yield and the number of female offspring 
The cows calve for the first time at the age of 4 ^ to 5 years ; the gestation 
period is longer than in the case of European cattle. The calves are in¬ 
sufficiently nourished which accounts lor their late maturity and small 
size. A man does the milking : first he allows the calf to suck its dam 
and then he milks each quarter separately using only one hand ; the calf 
is afterwards allowed to empty the udder. At first the calf is kept shut 
up ; weaning takes place about the tenth month, and when the young 
animal is a year old, it is turned out to graze. The bulls arc kept for a 
long time, but the cows are destroyed after their 8th to loth calving. 
The milk is never consumed fresh, but is made into cheese by meaus of 
spontaneous coagulation or the addition of some native product. The 
dairy utensils are very primitive. Butter is used to some extent as a food, 
but chiefly as a liniment. The chief branch of trade is the sale of 
cattle hides. The substances used for preserving the hides vary in the 
different regions, but ate generally unsatisfactory. Salt is used and 
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good Kisulte are oMained from tmae ; drying liowever leases much to be 
de^red. 

The she^ and goais of Ruanda-Unmdi-Kivu. — The number of 
head amounts to 1000 000. Goat and sheep breeding is not com¬ 
bined with cattie-rearing, sheep and goats being always tte property 
of the small land-holder In Ruanda, the sheep and goats are eaten, 
but in Urundi, the goat, and more e^cially the sheep, serves as a 
medium of exchange on the native markets. The sheep of Rnanda- 
Urundi-Kivu are descended from the Arkal sheep of the Asiatic stirpes; 
tibkey are characterised by a deposit of body fat on the haunches only; tibe 
tail is swollen like a roll from the base up to a third of itslength and princes 
a mass of fat weighing 4 kg. or more The wool is of inferior quality rmd 
c^ten replaced by coarse hair The sheep are 60-70 cm in height. The 
coat is white, but the head, neck and hind quarters usually are blach. 
though occasionally the black is replaced by red. Some of the animals 
have uniform red, or pied-dun fleeces and black legs. The rams are 
homed, the ewes may be hornless The general conformation needs to be 
improved for mutton production The mountain sheep might be crossed 
with a wool-breed such as the Merino, or Romney Marsh, while in the 
plains, the native sheep ought to be crossed with a mutton breed, for 
instance, the Suffolk. The type of goat most widely kept is the Nubian 
which is remarkable for its ^ight, its good conformaticm and high milk 
yield. The horns of the Nubian goat are inclined backwards. There is a 
short-haired X'ariety and another with longer hair; this type is more bony 
and gives less milk. It is don coknued but its legs, the line along the back, 
the fore part of the head and often the lower part of the abdomen are all 
black, or else the coat is black and all the above-mentioned parts are dun- 
colonred. Individuals with pied-black, pied-dun, and triooloured coats, 
Mack, white and dun, also occur Most of the mime are of the Iherian type: 
with a longish bodjs sloping croup, long head, cylindro-conical, small ears, 
very low nasal at^e, thin hair, and white, black or brown skin The breed 
is very prolific, the animals fatten well, mature early and are hardy. 
Swine are only kept by the Europeans and a few chiefs. The pigs are 
turned out to graze and receive a supplementary maize ration. The a- 
nitrutls are killed at the age of 9 months when ttey weigh about 100 kg. 
Measles is a common disease among pigs above the age of 5 months; the only 
prophylactic measures taken consist in rearing the pigs in paddodrs aUd 
in observing the rules of hygiene and deanliness 

Famyta'd poultry, — The natives rear fowls and Barbary dudes. 
The ordinary hen is small, its characters are variable, but it is a faixfy good 
layer and an excellent sitter. The average weight of an egg is 49 gms. 
The fledi is of poor quality, unless the bird is fed a spedal diet. Europeans 
have successfully introduced foreign breeds snch as Orpingtons and Pa- 
veiollfis. 

No horses are kept; it would be possible to breed them. 

When proper roads have been tm^e, mules could with advantage be bred 
for trimsport purposes. 

The sanrtary conditions of the cattle are quite different from those of 
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herds iu European countries. Foot-and mouth disease only occurs, in 
a mild form, at all events among adult stock and tetanus is frequently 
curable. The effect of the environment upon parasites and the different 
resistance of the various breeds must be taken into account. The stock 
breeder must above all thoroughly know the various tropical diseases and 
make use of the help of the research laboratories which are investigating 
contagious maladies. The chief diseases are : piroplasmosis, East Coast 
fever, trypanosomiasis, cattle plague, scab, myosis, ringwonii, foot-rot 
gangrenous coiyza, anthrax, verminous diseases and coccidiosis. The 
symptomology of all these disease is invariable therefore the stock-breeder 
should keep himself an courant as regards laboratory methods, be able 
to handle a microscope and himself understand how to take samples of 
diseased matter for analysis. The chief prophylactic measures against 
contagious tropical diseases are : 

1) The speedy detection of actual or suspected ‘ cases of transmiss¬ 
ible diseases. 

2) The destruction of the para.sitic germs or agents, that have been 
disseminated in the infected regions. 

3) Protection of herds and flocks agiiinst the inleiniediate liosts 
that transmit various maladies. 

4) The vaccination, ininmnisatioii, or slaughter, ot all animals, espe¬ 
cially germ-carriers, as soon as they show signs of being sources of infec 
tiou. The enforcement of the usual sanitary rules 

The author also makes observations on pirot)lasmosis and lOast Coast 
fever and shows the absolute necessity of exterminating ticks which act as 
disease carriers. The firoblem of colonial stock-breeding is mainly a quest¬ 
ion of the control of these para.sites, for their pieseiice renders it imposs¬ 
ible to effect any improvements either within the breed itself, or by the use 
of stock belonging to improved breeds Ticks are di\'ided into tliiec clas¬ 
ses according to the number of hosts they require for the completion of thei: 
life-C3"cle. The first class consists of ticks ]>assing all their life, from the 
larval stage to that of the adult female which gorges itself with blood, upon 
the same animal; those of the second class live as larv'ae and nymphs on 
the same host, but migrate in the adult stage to the soil whence tliey in¬ 
fect a second host. The third class is composed of ticks that retiuire three 
hosts. The larvae attack an animal, suck its blood and then fall to the 
ground and become transformed into nymphs which live at the expense of 
a second host, and again fall to the ground where they assume their adult 
form and then attack a third host. The most common tick in Russia is 
Rhipkicephalus appendiculatus, a member of the third class. Ticks in 
sucking the blood of thir host, become infected with the parasites it con 
tains and convey them to another animal. In addition to acting as disease 
carriers however ticks are also injurious in various wa^^s: 

ij They weaken their hosts which become anaemic and finally die. 
It may be noted that ticks can suck 48 litres of blood from one animal 
in the year. 

2) The bites of the ticks cause wounds which allow parasites to en¬ 
ter and depreciate the value of the skins. 
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3) Tick attack decreases the inilk yield, and frequently the lesions 
of the udder are such as to make the animal useless except to the butclier. 

4) Tick~infested calves do not grow normally. 

5) The fattening j)rocess is checked. 

It is therefore indis})ensable that these parasites should be controlled. 
They can be destroyed by hriiig the brushwood, dipping, or immersion in 
arsenical baths, starving out by abandoning the pastures and dividing the 
cattle ranges into a certain number of enclosures. 

The Ruanda-Umndi-Kivu region is of great ])roinise for stock-rearing 
and has numerous markets at its dis]>osal, for it could supply the I^ovver 
Congo and Stanleyville, as well as Albertville. It could also ])rovide breeds 
ing-stock for the neighl)Ouring stock-rearing regions. Efforts must however 
be made to iin])rove tlie ]>astures and also the live-stock. It is necessary 
to practise systematic selection, to organise the control of external <ind 
internal parasites, to give insliiictioii in the methods to he employed in 
scientific breeding and in the rules of hygiene etc. The antiior cr)nclndes 
1 )}" giving an account of the Katentania Breeding Station and suggests the 
best methods to be ado])tt‘d for the im])rovemcnt of the cattle 


r 1) 
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675. Effect of Sub'Cutaneous Injections of l.actose upon Milk Pro¬ 
duction in Cows. 

Campus, A. (Istiluto di z(H>tecnia ed ezoognosia della U Scuola vetcruia 
ria di Bologna), Azione delle iniezioni sottocutanee di lattosio sulla produzione 
laitea dellc vacche I a Vetcrimnio^ Year II, Xo. 5, pp. 2- 3, tables 8. 

Bologna, 

The author .studies the influence of sub-cutaneous lactose injections 
upon milk secretion using two Schwyz cows in his ex})erinients. The 
animals were milked three times a day. always at the same hours and by 
the same person. The milk of each milking was very carefully weighed. 
The cows had a liberal sup])ly of good (pialily hay alw^at’s at their disposal. 

Cow No. 1. — Had calved 3 months pretdously, was in excellent 
condition, weighed about 650 kg. Age 8 years. The experiment w’^as 
divided into 3 periods. The first preliminar>" Ix.'riod lasted from February 
9 to 28 and was divided into two periods of ten days. The milk yield 
showed a natural and pn)gressive tendency to decrease. In the course 
of the first ten day jK^riod the average daily production w^as 11.823 kg , 
but fell to 11.353 kg. during the second period. 

The second experimental period (Marcli 1-30) was divided into three 
ten-day periods; 5 cc. of 5 % lactose were injected subcutaneously every 
day. A large increase in tlie milk yield was observ-ed as compared with 
the milk produced during the last corresponding period in Febmary. The 
daily increase was 595 gni. during the first period, 557 gm. during the second 
752 gm. during the third, i. e, an average daily increase of 645 gm. 
of milk for the whole month. 
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During the third period from March 30, the injections were suspended 
for 10 days and the milk yield was found to decrease greatly, during the 
third 10 da^^s of March, the average daily milk production was 12.135 
and fell during the present period to 10.958 kg. i. c. the average daily de¬ 
crease was 1177 gm. 

From 10-19 April the injections were resumed with the result that 
the average daily milk yield rose 1175 gm, 

From 20-29 April the injections were again suspended, the average 
daily milk production falling from 12.13 kg. (4th i>eriod) to 11.700 kg., 
thus showing an average daily decrease of 3O5 grn. 

Cow No. 2. — Calved for first time 4 months previously. Age 3 years 
and average weight 390 kg. During the 20 days of the preliminary period, 
a slight fall in the milk secretion was noticed, viz., 17.593 litres for first 
period and 7.395 kg. for the second. The cow was given subcutaneous 
injections of 5 cc. 5 % lactose for 10 consecutive ' days which caused 
the average daily production to rise from 7.395 kg. to 7.555 kg. or an 
increase of 360 gm. per day. No injections w’^ere given for 3 periods and 
the fall in the average daily milk yield was 228 gm in the first decade, 
1.238 kg. in the .second, and 1.028 kg. in the third. On resuming the 
injections for two jx^riods, increase in the daily milk production was 
found to be 573 gm. during the first period and 675 gm, in the second 
as com]>ared with the third period without injections. 

The injection of 5 cc. of 5 % solution of lactose certainly causes 
an increase in lactic secretion. The favourable effect of the injection 
shows itself after the first day and is maintained throughout the time 
f)f the lactose injection however long it may last ami cea.ses as soon as 
the injections are stopped, to manifest itsc 3 f once more as soon as they 
are resumed. 

From various estimations of the nitrogen and fat content of the milk 
it was found that there is no perceptible change in tlie amount either dur¬ 
ing the normal j)eriod, or when the cows are given subcutaneous injec¬ 
tions of lactose. P. D. 


oyf). The Relation between Age and Fat Production in Dairy Cows. 

IL^gsdai.e, A. C., Turner, C. W, and Brody, S (Department of Dairy 
Husbandry, University of Missoiui. Coliunbia, Missouri). Journal of Dairy 
Science, Vol. VII, No. 2, pp. 189-196, i table, figs 3. Baltimore, 

Milk secretion, like all other physiological processes undergoes certain 
changes as the animal grows older; it has been found that the average 
milk and butter-fat yield of a cow gradually increases until the age of 
maturity and then decreases progressively with the on-coming of old age 
even if the conditions of feeding and management remain unchanged. The 
determination of the age of maturity, as well as of the maximum milk yield 
and butter-fat production, and also the amount of increase in relation to 
age and successive lactations are all ver\' uncertain questions and much 
debated by breeders. 


L«U1 
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At the time when the advanced registry (test) system was started, 
there were no certain data on these points, and hence the minimum re¬ 
quirements qualifying for 


registration w^ere arbitra¬ 
rily fixed. Now that this 
system has been in force for 
many years, thousands of 
annual or weekl}' records 
have been collected, which 
provide excellent material 
upon which to base an esti¬ 
mate of the relation bet¬ 
ween age and milk secretion 
throughout the life-time 
of the dairy-cow. Pkarl 
and his fellow workers have 
already shown that the milk 
secretion curve has gene¬ 
rally a logarithmic form. 
Hoopkr, at the Kentucky 
Station, and CANnijsn at 
the Iowa Station, have 
also both proved that a re¬ 
lation exists between age 
and production. The an- 
thors give tlie results of 
a study ba.sed on more 
than 46 000 annual records 
and over 104 000 weekly 
rc*cords. The animals used 



in the experiment belonged 
to different breeds ’ Jersey, 
Ouernsey, Holstein - Frie- 


l'i<; 105 — ConesjxMidcncc hctwt.*t*u a«e anil fat 

prtxluction in the nuleh-cow 

A annual fat production ; R atjo m ycais^ 


sian, Ayrshire and Daiiy^ 
Shorthorn, they are clas¬ 
sified according to age with 
an interval of one year 


(a) Holstein, (6) (7 dayi>. Roconis 36); 

(f) Hol^^tein (305 days): {U) Gueriiv.t.y : (< ) Jersey) 
(/) Ayrshire, [h) Aliiiimuni requiteinents; (t:) Shorthorn 
milker 


It can be seen from this 


table that: i) the age of maximum production varies little in the different 
breeds ; 2) the butter-fat production rises gradually until about the 7th 
or iSth year on an average, and then progressive!}- declines as old age 
begins. The different inclination of the two curves shows that up to 8 
or q years of age, the older the cow, the more easily does it fall below the 
required minimum, while after the animal has passed the age of g years, 
it has a constant handicap on account of the effect of age upon yield. In 
figure 106, the average production of all the tested animals of the different 
breeds is given in percentages of the maximum yield. With the help of 
this graph, it is easy to estimate what may be exj^ected from a cow at 
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different ages in terms of its maximum production. Figure 107 shows 
that, in Jersey, growth (increased body-weight) and increased milk se¬ 
cretion follow the same 
course until the age of 
maturity. From this close 
relation it may be assum¬ 
ed that the ascending part 
of the curve representing 
milk-secretion is due to 
growth and its attendant 
physiological changes. Af¬ 
ter the cow is 9 years old, 
the milk secretion decrea¬ 
ses and the descending 
portion of the curve is 
the measure of the degree 
of senescence. Milk se¬ 
cretion at dilTereiit ages 
can indeed be regarded 
as the result of tw^o 
I)hysiological processes: 
growth and old age This 
fact is of the highest im¬ 
portance from the stand¬ 
point of selection, for it 
makes it possible to com¬ 
pare the records of the 

l^'iG. 106. — Relation btiwccn ae;e and fat producUon yields at different ages. 

expressed in percentage of maximum producUou. In order to stud}’ the 
, ^ . power of breeding-bulls 

ducUon; B = age-in years, to transmit capacit>- for 

milk production to their 
progeny, it is necessar}’ 
to convert the production records so as to obtain a comparable basis. 
By making use of table I, it is possible to calculate the ecjuivalent record 
at the age of maturity for any given cow by means of the following 
formula: 

Average production ot cows 
at age of maturity 

Total production at given X 

Average production of cows 
at the age for which the 
record has been calculated 

In the case of a cow of given breed, the average figures for that breed 
given in the table will naturally be used. 


equivalent record at age of 
maturity 
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Kifi lo; Rflativf increase in weight and fat production m the Jersey cow 
A I,ivc v\eie:ht, li - annual fat production; C = agr in year< 

Relative ri^e in body we ight and milk secretion in Jersey Cattle • '/ (i) Body weights * 
(j) liultti fat pioducturii pel year 

P. D. 


077 Variations in Milk Yield and Percentage of Fat according to the 

Different Quarters of the Cow’s Udder. 

Fitch, J B and CoriChAND, U (Department of I>air>' Plusbandrv, Kansas 
State AgricultiiTal College, Manhattan, Kamsas). Journal of Davy Science, 
Vol VII, No 2, pp. 109-173, Table i. Baltimore, 1024 

The (lata relating to milk secretion, and especially to the variations 
in the bntter-fat, arc becoming of ever-increasing importance for cattle 
breeders. A first experiment on tiiis subject showed that with a large 
tntmlx^r of cows, there is no appreciable diflerence in tlie fat i>ercentage 
of milk drawn from the several quarters of the udder. An experiment 
was carried out by the authors at Kansas iVgricultural College on 2 Hol¬ 
stein and 3 Jersey cows w^hich lasted two days, or for 4 milkings. The 
milk from each quarter was drawn separately and the milk was also col¬ 
lected, weighed, sampled and analysed separately. A fortnight later, 
the same exjx^riment was repeated with the object of verifying the re¬ 
sults and to test the permanence of the variations recorded on the first 
occasion. The data collected show that the results obtained from the 
two experiments agree very closely. In the case of any given cow the 
milk from one quarter may always be more plentiful or contain more 

[W13 
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butter«fat than that of any of the others. Thus, for instance, the front 
right quarter of cow No. 5 yielded less milk than the other quarters. If, 
however, the average of all the cows is taken, it is found that no quarter 
is conspicuously superior to the others from the point of view of milk yield, 
or butter-fat percentage. The right hind quarter of cow No. i gave a 
richer milk than the other quarters in () out of 8 estimates, and at the 
same time yielded a larger (quantity. 

In conclusion, since more constant results are obtained from the 
estimation of the butter-fat in the milk from the different quarters than 
by determining the milk yield itself, it may be concluded that quarters 
with a low milk yield also produce little butter-fat. 

P. 1 ). 

678. Self-Rationing of Calves (i). 

Candwsh, a. C. (Dairy IIusbandr>’ vScctioii, Iowa State College of Agricul¬ 
ture and Mechanic Arts, Iowa. Studies in the Growth and Nutrition of Dairy 
Calves. Self-feeding a Grain Mixture to Young Calves, jouryitil of Ihnrv Sen nee, 
Vol. VII, No. 2. pp. 160-1O2, tables 3. Baltimore, 1024. 

The author, in continuing his experiments on the use of an automatic 
feeder in cattle-rearing, selected 2 Ayrshire calves 18 and 8 days old resi)ect- 
ively, of which one weighed 18.5 kg. and the other 26.3 kg. at birth, and 
2 Jersey calves, aged respectively 32 and 8 days, weighing at birth 23.1 
kg. and 26.3 kg. respectively. At the beginning of the experiment, the 
calves were hand-fed with whole milk according to their requirements. 

The experiment lasted for 0 periods each of 30 days. I'roin the third 
period, the whole milk was progressively replaced by skiin-rnilk. Good quab 
lity lucerne*hay was alwa^-s su])plied to the animals, which had also free 
access to salt and were watered twice daily. In addition, the calves had 
at their disposal a mixture of concentrated foods placed in a self-feeder, 
This mixture was composed of the following parts by weight: crushed grain 
5, ground oats 2, wheat bran 2 and linseed-cake i. Fronj the examina¬ 
tion of the table giving the total consumption, it is seen that the quantity 
of concentrates eaten was always larger than the quantity of hay. On an 
average, each calf consumed daily T.54 kg. of concentrates and 0.54 kg. of 
lucerne hay. At the end of each experiment period, the live-weight of the 
animals was detennined and various measurements were taken. By com¬ 
paring the results of the present experiment with the earlier in which the 
calves were fed normally, it is found that the percentage increases in live- 
weight, height at withers, depth of chest and width of haunches were only 
309 ; 34; 57 and 67 respectively for the normally led calves as agfdnst 491 : 
37 : 56 and 77 for the calves using the automatic-feeder although they 
were the younger by 14 days. 

From a comparison of the cost price of the food given to the calves up 
to the age of 6 months, the following figures are obtained. 

Calves fed normally : 35.57 dollars ; calves fed by means of self-feeders 
but given a choice of concentrates, 35.81 dollars, present experiment 

(i) See R. 1924, Part. I. p. 188. (Ed.) 

[•rs] 



I^rVE STOCK 


68i 


29.96 dollars. The cost per lb. of live-weight increase was respectively 
14.4, 14.1 and 10.4 cents. 

Hence the present experiment shows that calves can be fed economic¬ 
ally up to the age of 6 months on a mixture of concentrates as given above, 
if this food is placed at their disposal in an automatic feeder. F. 

679. Influence of Feeding and Care upon the Production of Dairy Cows. 

liCKljCS, C. H (Minnesf)ta College of Agriculture) Influence of Feed and 
Care. Comparison of Reconls made under Official Testing and Cow 'Festing 
Association Conditions Hoard*!* Dairyman, Wfl LX VII. X'o to, p 3O2, 
tables 2, graph 1 Fort Atkinson, Wisconsin, 1*^24 

In tlie course of the last few years, the application of otficial testing for 
the advanced registration of dairy cows belonging to pure breeds has con¬ 
siderably increased the milk and butter production records. The question, 
however, arises how far the increase thus observed should be attributed 
on the one hand to the use of better methods of breeding and selection, 
and the other to a moie scientific knowledge of the rules of feeding and 
manageTnent, The Cow Testing Associations have also been an important 
factor of making for progress in the improvement of the dairy cow. The 
records obtained by these Associations have, however, been always consicl- 
erabl3’ below those made under official testing for advanced registration. 
Whether the great discrc'pancy between these two records is due to the 
hereditary (lualities of the animals, or is not rather caused by differences 
in feeding and care is the ([uestion that the author has .set himself to solve. 
In the first place, it is necessary to observe the different conditions under 
wliich the animals live during these tests. A cow being tested for advanced 
registration is specially prepared by liberal feeding during the period pre¬ 
ceding calving . during the test, the animal is milked 3 or 4 times daily, 
suckling and reproduction are temporarily suspended and ever>’ care is 
given. In the case of control by the Cow Testing Association, milking is 
only done twice daih', the cow is again .staved so as to obtain a calf within 
the 12 months, while the food and care given cannot be of the same char¬ 
acter as in the first case. 

The author has collected, on the various farms belonging to the Agri¬ 
cultural Colleges, records referring to herds that have been subjected suc¬ 
cessively to these 2 methods of testing. The cows furnishing the data 
were 41 in number and belonged to 4 different breeds, Jersey, Guernsey, 
Holstein and A}Tshire. The results obtained by official testing and by 
the Testing Associations, respectively are comi)ared in a table and the data 
show that cows subjected to official testing for advanced registration 
yield 70.7 % more milk and 64.9 more butter-fat than those tested in 
the ordinary way. Hence under normal conditions, a cow can produce 
on an average 55-60 % of its official record. The figures given in the table 
show that the differences between the records made by official testing and 
ordinary testing are greatest in the case of animals with the highest official 
records. On dividing the 41 animals into 2 groups : a) those with an official 
record of over 271.8 kg. of fat and 6) those with an official record of less 
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than 271.9 kg of fat, it is found that the increase of butter fat is 82.6 % 
and that of milk is 90.5 % in the first group, whereas in the second group 
it is respectively 48.4 % and 52.9 %. 

It may therefore be concluded that the high figures recorded during 
the official testing for advanced registration are due to the high productive 
capacity of the cow combined with the most favourable conditions of 
feeding and management which give full play to the manifestation of this 
productive capacity. P. D. 

680. The Value of the Results Obtained from Milk Testing , 

BERGE, R. hd valeur des r<§sultats founiis par le controle laitier. 
Comptes rendu^ de V Acaddmie d'Agriculture de France, Vol. I, No. 16, 
pp 496-jgc). Paris, 1924 

Owing to the influence brought to bear by tlie “ Offices agricoles 
many ^lilk Testing Associations have recently been formed in I'rance 
It is therefore a matter of considerable interest to ascertain the degree 
of accuracy obtained according as the tests are carried out at longer or 
shorter intervals. This study was made by MM. I.aplatjd, De ea Fre- 
uoNNifeRE and Deffatj at the National Centre of Stock-Breeding lixperi- 
nients at Vaulx-de-Cernay. 

If each cow is considered separatety, the errors 111 testing the amount 
of the milk yield do not increase in propoitioii to the length of time elapsing 
l>etween the tests, but if the average results obtained from a grou]) of 10 
cows are taken, it is seen that the errois in the case of tests carried out 
weekly - fortnightly — every three weeks -- every month, arc respec- 
vely 1.04 ~ 1.48 — 208 - 2.68 as compared v\ith the errors made in 
daily testing. 

The same is true of the testing of the buttei-fat. 

Two sources of error that are as important as ]ieriodicity are incom¬ 
plete milking and weighing. The amount of error due to the first is un 
known ; the erior in weighing with the instruments usually employed is 
from I to 2 %. A third source of error ma> also be mentioned viz., the 
])ossible incorrect reading of the graduated tube b> the tester. 

These observations show that daily tests of milk and of butter-fat 
vield may not prove more accurate than periodic tests. F. D. 

6Si. The Selection of Cattle and the Proportion of the Three Catego¬ 
ries in Net Meat. 

Bergk R Sur la selection des bovins (*1 la j>roj)ortion des trois cate¬ 
gories d<ms la viande nette. Comptes rendus de VAcadSmie d*Agriculture de 
France, Vol X, No 1 r, pp. 375-378 Paris, i<)24 

The following statement are taken from a work by MM. Lapeaird 
and DF(iOis 

Hitherto, the principles by which the breeder has been guided in 
meat production may be summarized as follows. It is necessary not 
only to seek to obtain the largest amount of net meat, but also the lar- 
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gest possible development of those parts where the meat is of best qual¬ 
ity, moreover the more these parts are developed, the smaller will be 
the meat of the third class. The authors, on the other hand, concluded 
from the results of experiments that the proportion of meat of first 
quality is nearly constant in net meat and that the question of race is 
of little importance in this connection. 

The improvement of beef breeds does not consist in the improb¬ 
able increase of the prime cuts, but selection should aim at obtaining 
earlier maturity, better assimilation, aptitude for fattening and good con¬ 
formation which help to improve the appearance, grain, tenderness and 
flavour of the meat, as well as the meat yield F. D. 

682. Annual Milk Production in Italy. 

PmoccHl, A. Sul bestiame lattifero in Italia. Annah delVUtituio speri- 
mentale di Casetficw in Lodi, Vol I, Nos. 5-6, pp. 158-166, Lodi, 1924 

In this statistical paper, the annual milk production in Italy is given 
at about 40 million hectolitres. The milk comes chiefly from cows, though 
a certain amount is furnished by ewes, goats and buffaloes in the order given. 

F. D. 

683. Management of Cattle in Denmark. 

CARRt, G. (Professor of Agriculture) L'exploitation des bovins au Dane- 
mark Journal d'Agriculture pratique. Year 88, Vol 2, No. 13, pp 256-259, 
figs 2, Pans, 1924 

There are in Denmark about 2 500 000 head of cattle which are almost 
exclusively ddiivy cows kept to provide butter for export. The milk is 
forwarded to the co-operative dairies which are widely diffused throughout 
the country and have done signal service for the improvement of breeding 
by instituting milk and butter testing, practising strict selection and 
popularismg methods of scientific feeding. Two distinct races of cattle are 
to be found in Denmark: (i) the pied-black Jutland of average size and 
probably belonging to the Breton and Dutch breeds ; this race is suited to 
the less fertile districts. The cows weigh from 400 to 500 kg. and give an 
average annual yield of 3000 litres of milk with 3.5 of butter-fat; (2) ;the 
" Red Island '' Breed which is more widely kept and has long been select¬ 
ed. The coat colour of this race is a dark, uniform brown, the mucous 
membrane is pigmented. The cows much resemble those of the Flemish 
breed, they weigh 450 to 500 kg. and yield annually 4000 litres of milk 
producing 117 kg. of butter. There are a few herds of Jersey, also a cer¬ 
tain number of large short-homed cattle of the Shorthorn that 
grow quickly, but are poor milkers. 

The chief anxiety of the farmer is the production of sufficient food 
for his herd, a fact which explains the predominance of forage crops and of 
hoed crops in rotation. During the summer, the cows graze on the artificial 
pastures that are composed of a mixture of gramineae and leguminosae 
and thus provide a complete forage for the animals which never suffer 
from flatulence. The cows are fastened to a stake, the rope being placed 
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round their neck or horns ; they are moved several times daily as required. 
In the peat-moor districts, natural meadows are to be found where the 
cattle graze freely, often in company with horses. The winter lasts 7 
months, so that food, including dry forage, roots and concentrated foods, 
has to be stored in considerable quantities. The cakes most used are those 
made of linseed, sunflower-seeds from Russia, or cotton seed from America. 
As much as 4 kg. of cake are given in the daily ration. Beets and swedes 
are kept in silos covered with soil. The troughs are supplied with water 
from a tank filled by a pump, worked by a windmill. The sheds have a 
double row of stalls with a passage down the middle; they are ceiled and 
very well lighted. The animals heads’ come above the trough, their necks 
being allowed free movement while their hind legs stand on the edge of a 
deep channel into which the excreta fall and are carried away by a stream 
of water into a large covered drain outside the cow shed. The Danes 
use no litter, and as the cows have to lie on the floor of the shed, they fre¬ 
quently suffer from chills. 

The cows calve late in the spring, the young animals are suckled for 
3 weeks, and are then fed a mixture of whole and skimmed milk supple¬ 
mented with meal. Milking is very carefully performed; the milk is put 
into cans containing 20 to 40 litres and fetched by the carts belonging to 
the co-operative, the cans being returned filled with whey. P. D. 

684. Cattle-Rearing and the Dairy Products Industry in Brazil. 

I. — DK AbrET, b. M. Selec<;ao de gado Caracd. Eevista agncola indus¬ 
trial e commercial Mineira, Year II, Part 2, pp. 96-98. Bello Horizonte, 1924. 

II. — Da Meiisagem do Sr. Dr. Washington Buis PEREmA DE Sousa, 
Presidente do Rstado de Sao Paulo. O Criador Paulista, Yeeir XVHI, No. 7, 
pp. 84-86, Sao Paulo, 1923. 

III. — Bmrich, O. T. (Bscola agricola de Lavras. A produc^ao leiteira 
do Oeste de Minas. Revista agricola industrial e commercial Mineira, Vol. I, 
Part 5, pp. 408-409. Bello Horizonte, 1923. 

IV. — Os lacticinios en Minas, Ibidem, Vol. II, Part 117, 1924. 

V. — Vaccas de Leite no Rio. Siia produc^ao annual. Ibidem, Vol. II, 
Part 2, p. 87, 1924. 

I-II. Selection of Caracu cattle — Senor De Arret calls attention to the 
good points of this fine breed of native cattle. The animals are large and 
well-shaped, gentle, hardy and produce both meat and milk. In the 
State of Sao Paolo the breed has been much improved by selection, the 
same steps should also be taken in the State of Minas Geraes, cross-breed¬ 
ing being carefully avoided. 

At the ** Posto de Selec^ao of Nova Odessa (Sao Paolo) Caracu cattle 
have been selected ever since 1909, the year in which the Station was 
founded. The maximum weight then attained was 781 kg. for bulls 8 
years of age and 541 kg. for cows of the same age. In 1922, the weight 
of bulls 5 years of age had risen to 968 kg. and that of cows of the same 
aget o 601 kg. and these wonderful results had been obtained in 12 years. 
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III and IV. Milk Production and the Dairy Products Industry in the 
State of Minas Geraes, — The cattle at present reared in this State are 
multiple purpose animals with no special points. The cows often give 
less than 2 litres of milk daily. But at the large dairy-farms with pure¬ 
bred cows the daily milk 3deld may reach 10 litres, while as much as 
5 litres aday is obtained from cows belonging to well-fed, carefully tended 
herds from which the unproductive animals have been weeded out for some 
years (i). 

The natural conditions of the cotmtry are eminently suited for the 
establishment of a large industry of dairy products. There are various 
factories for cheeses etc. and their success speaks well for the future prospects 
of this indUvStry. In the factory of the “ Companhia Industrial de I^acti- 
cinios " at Barbacena, cheeses of the Prata, Gruyere, Port vSalut and 
Caboco t>'pe are made. The Noguira Red and Co. firm has started a 
cheese-factory where 5000 litres of milk are handled daiW at S. Gonzalo 
de Sapuh. The type of Prata cheese manufactured finds a ready market. 
The “ Leiteria Iveopoldiense ” has several factories. In 1923 over 2 mil¬ 
lion litres of milk were sent to the Santa Isabel dairy ; about half a mil¬ 
lion litres were consigned to the lyeopoldina factory which turned out 
119 quintals of butter, wliile the Juiz de Fora factory took 1.4 million 
litres. The firm has bought other establishments at Cataguazes and Re- 
creio and has entered into contracts with the “ Companhia Mineira de 
Lacticinios 

\, Dairy Cows in the Federal District of Rio. — In 1920, there were 
in the “ Districto Federal de Rio 23367 head of cattle of which 5259 
were cows kept on dairy-farms approved by the Prefect and \'ielded a total 
of 27 420 litres of milk daily i. e. 5.2 litres f)er head and per day. 

The annual milk production is about 10 million litres, while 33 mil¬ 
lion litres are consumed of which 48.4 % come from the State of Minas 
Geraes 30.3 % from the Federal District and 21.3 % from the State of 
Rio de Janeiro, 

The present milk consumption could easily be increased ten-fold wliich 
means that there is a great future before the breeders of pure-blood dairy 
cows in the Federal District. F. D. 

685. Cioimection between the Amount of Fat in Ewe’s Milk, the Yolk 

Content and Fineness of the Wool and the Animal’s Quality as a 

Milk-yielder. 

Macaxik. B. (Ing. agronome, former Director of thelnstitut Sup^rieur 
d'Agriculture at Prerov, Czecho-Slovakia). Rapports entre la quantity de la ma- 
ti^re grasse du lait des brebis, la teneur en graisse et la finesse de leur laine 
et les facultds laiti^res. Le Lait, Year 4, Vol. IV, No. 33, pp. 193-200. Lyons, 

1924. 

The glossy character of the wool of a ewe is often regarded as a second¬ 
ary index of the milk-yielding qualities of the animal. This idea is based 

(i) See R. 1917, No. 1044. ) 

rtssi 
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on the supposed embryological relation existing between the sebaceous 
glands and the udder; it is said, the more marked the sebaceous glands, 
the more glossy is the fleece and the more developed the udder. The author 
after exposing the fallacy of the belief in a connection between the devel¬ 
opment of the sebaceous glands and the glossiness of the wool by drawing 
attention to the fact that a glossy wool is not necessarily full of fat, but 
sometimes quite the contrary, attempts to show the real relation be¬ 
tween the development of these glands and of the udder. The author em¬ 
ployed ewes in the experiment as they react better thain cows to the various 
conditions that are necessary to the careful estimation of the connection 
and more readily allow comparable results to be obtained. The fat pro¬ 
duced by the sebaceous glands is entirely retained by the wool, and ewes 
graze on the pastures throughout the season and thus produce milk under 
the same conditions, variations in quantity or quality, due to the nutrient 
character of the ration, being thus avoided. 

The author, however, mentions certain conditions that may cause a 
variation in the results, (i) The difference of breed : merinoes for instance 
give little milk but have wool that is very rich in yolk, whereas Friesian 
sheep are excellent milkers and their wool contains little fat; (2) the age 
of the animals; although the fat content of the wool is nearly constant 
throughout life, the amount of milk obtained in different years is very 
variable and after the third or fourth lambing, the ewe gives more milk 
than after the first or second. Only animals in the same lactation period 
are therefore comparable ; (3) the health of the animals during the lacta¬ 
tion period ; (4) the richness of the pastures which varies considerably 
from year to year. Thus, in order to obtain results that can be compared, 
it is necessary to collect the data of a single year, ascertain the total amotmt 
of milk produced by the ewes and the total fat content of this milk during 
each control period. 

The author analysed a series of 75 wool samples taken from different 
selected flocks and from the fleeces of good, fair and bad milkers respect¬ 
ively, and in this way he was able to solve this problem, which is of great 
theoretical and practical importance, especially in the choice of breeding- 
rams. 

He noted at once that the wool from the various parts of the body 
varies in composition. 


Fat Percentage of Wool. 


Withers 

1 Back 

Rump 

Shoulder 

Hip 

1 Average 

11,15 


1 ZO.4X 

9.23 

9.28 

10.26 


This observation led him to the conclusion that when the sheep be¬ 
long to the same breed, there exists, in the case of any given animal, a re¬ 
lation between the yolk content and the fineness of the wool. 

The following results have been obtained in a milk control that has been 
in progress since 1921, in Slovakia. 
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School of Zaturcie : Valaque or Racka Breed of Sheep, 



Milk production j 

Fat contuit 
of 

milk 

Amount 

of 

fat produced 

Yolk content 

No. of Sheep 

1 1921 j 

1922 

of 

— 

litres 1 

litres 

/o 

gm. 

wool 

I 

536 

86 I 

80 1 

6 888 

9 II 

II 

57.9 

* 351 > 

7 9 1 

10713 

10 89 

12 

45 0 

> 107 7 

7 3 1 

7 862 

11.15 

n 

55 7 

j 566 

7.0 

3062 

10 48 

20 

40.9 

1 393 

7*9 

1 3104 

10 25 

28 

44 3 

1 37 

7 I 

j 2 669 1 

748 

29 

330 

. 37 2 

89 

1 3 1 

10.19 


4^>.2 

1 550 

86 

1 4 958 

10.41 


By taking a milk yield of 50 litres as a minimum, 51-100 litres as fair, 
and above 100 litres as a maximum, the following averages were obtained. 


I<Actaticm 


Minima of groups . . . 
Meat! > » 

Maxima » » . . . 

Aveiagc minimum , . . 
Average maximum. . . 


Amonnt of milk 

Amount of fat 

PtrLt ntage of fat 

litres 

gm*. 

in wool 

38 

2977 

93 

1 66 6 

[ 5 279 

lo 0 

1 1216 

1 9 287 

II 0 

1 376 

2 Obq 

7 48 

1 1356 

I0713 

10 89 


These data, which have been confirmed by others obtained with pure¬ 
bred Friesian and Cigaia sheep, and cross-bred Friesians X Cigaia, 
Racka x Friesian and Cigaia x Racka, show that there is actually a rela¬ 
tion between the fat content of the wool and the amount of milk and fat 
produced. 

Subsequently, the author made a study of the wool in order to ascertain 
whether there was any difference in the fineness of the wool of good and 
of bad milkers. The Valaque breed has 3 classes of wool in its fleece, 
jarre duvet ** and bnn de chien The fleece of good milkers con¬ 
tains the minimum of “ jarre the maximum of duvet ** and an average 
amount of “ brin de chien ; the fleece of fair milkers contains an average 
quantity of jarre and '* duvet'' and the maximum of “ brin de chien 
whereas the fleece of bad milkers is characterised by the maximum of 
“ jarre ", nearly the maximum of duvet and the minimum of " brin de 
chien 

On comparing the weight of 1000 fibres of all the classes of wool, the 
author found the wool of good milkers to be the heaviest and that of poor 
milkers the lightest. Microscopic analysis has shown the "jarre" and 
" duvet " of good milkers to be thicker than those of bad milkers. A study 
of the total diameter of the fibres and of the medullary substance explains 
the coarseness of the " jarre " in the fleece of ewes with large milk-yield. 
The cuticle of the fibre of " jarre " is the same in both good and bad milkers, 
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The author obtained the following results from a study of the wool of 
milch ewes of the Friesian breed. The average weight of looo fibres is the 
same for good and for bad milkers, but the weight of looo fibres of the same 
length (lo cm.) is 0.164 good milkers and 0.150 gm. for bad milk¬ 

ers. The wool of good milkers is therefore in this case also heavier than 
that of bad milkers. The microscopic analysis of the wool shows that in 
good milkers it is made up of 78 % of heavy fibres, whereas the proportion 
of such fibres in bad milkers is only 68 %. In short, the results of the study 
of Friesian sheep coincide with the facts revealed by the investigation of 
the Valaque breed. 

Hence the author concludes that a correlation exists between the qua¬ 
lity of wool and the milk-producing capacity. The greater the amount of 
yolk to be found on an average in the wool, the higher the fat content of 
the milk, provided that all other conditions are equal. P. I). 

686. Sex in Sheep. 

LAPiiAUD, M and Garnier, A La masculinity et la femininity dans resp^ce 
ovine. Revue de Zooiechme, la revue des 6 leveurs, Year 3, No. 3, pp. 164-168 ; 
No. 4, pp. 256-265. Graphic Charts 3, tables 4. Paris, 1924. 

The authors have obtained the necessary data for their study of 
sex in sheep from a Flock-book with carefully registered daily entries 
dating from 1904. For the breeder the question is a simple one, for he 
reckons a poslenon on the number of male and female births being equal, 
since he assumes (without any grounds for his belief), that it is a ca.se of 
drawing lots from an urn containing a constant number of males and females. 
The frequency of male births varies, for instance, from year to year, but it 
takes several years to verify the famous law of chance, which seems to be an 
experienced fact, that if a large number of series is taken, the differences 
diminish. When continually longer series of matings and lambing.s are 
taken to determine the number of male and female births, the deviations 

M 

decrease and the frequencies vary closely around Yi- The proportion 

r 

of the number of males to females denotes masculinity. The theoretical 
frequency, the theoretical distribution of the deviations, and the compa¬ 
rison of the known with the theoretical distribution of deviations will be 
of great importance for the detection of fraudulent entries in pedigree- 
books. 

The authors give a table showing the lambing results from IQ04 to 
1921 inclusive; (M F) denotes twins composed of a male and a female; 
(2 M) twin males and (2 F) twin ewes. There were on an average 96 
sheep that dropped 47.7 M and 48.3 F, 31 lambs were born dead; 16.15 
of the ewes proved barren, and 16 twin births were recorded, 8.1 beir^ 
(M +• F), 3.6 (2M) and 4.2 (2 F). Hence it may be concluded that 100 
sbeep produce 100 lambs of which 50,3 are females and 49.7 males ; to these 
must be added the lambs that are born dead. Out of 100 ewes, 16.8 
prove infertile, and the loss is made up by the twin births; 33 % of the 
lambs are twins, which means that the twin births are 16.5 % of the whole 
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number of births. Here again, the sexes are clearly almost equal, there 
being 48 % males as against 52 % females. Triplets (which occurred 
twice in 18 years) may be regarded as anomalies. 

As regards the division of the sexes at biilh, there were during the 
whole period studied, 850 males and 870 females, or loi females to 100 
males. This pro])ortion is however by no means absolute, for it can be 
altered in either direction by making the computation after a male year 
or a female year **, respectively. 

The authors* table shows the irregularity of the sex distribution. 
During the period under discussion, there were 9 ** male years and 9 fe¬ 
male years **. On stud^dng the chronological order, there seems to be no 
periodicity in the succession of the male years ** and the female years 
Yet any decided variation in one direction is followed by a variation in 
the opposite direction and the same fact is noticed in the case of many 
slight variations in the same direction, which would appear to prove the 

, . males 

existence of two linuts to the variations in the proportion , 

females 

For the period studied, the maximum was 62 % males and the min¬ 
imum 37 %. These two figures are equidistant from the equilibrium 
of 50 *^0 uiales and 50 % females. Further, during the 9 male years, 
827 lambs (459 males and 368 females), were born, whereas in the 9 fe¬ 
male years, there were 401 males and 502 females, or 903 lambs in all. 
Taking the number as 100, we have : in the male years, 55.3 males and 44.5 
females ; in the female years 44.4 males and 55.6 females. The proportions 
are thus inverse which would seem to confirm the hypothesis of a limit 
The average difference of ii is probably an indication of the average 
variation of the proportion. 

The authors next consider the sum of the production of the successive 
years. Taking the number of lambs as 100, they separated the totals for 
1904-1912 from those for 1913-1921, and plotted the graph which shows: 

(1) that the same degree of variation occurred in two successive years; 

(2) that the actual degree of variation is greater in ** female years ** than 
in male years ; (3) that the fall in the curve becomes very regular be¬ 
fore the change of sign. 

The twin lambs represented of the lambs born, and it seemed 
desirable to examine the possible relation l>etween twin births and the 
male *' and the ** female years " respectively. Only the (2 M) or (2 F), 
births are to be considered, for when one of the twins is male and the other 
female there is no difference in the division of the sexes. In the 9 “ mtile 
years **, 2 M occurred 44 times, i. e., 67.6 % and 2 F 26 times i. e., 34.3 % . 
while in the 9 “ female years ** 2 M occurred 2 times or 32.4 %, and 2 F 51 
times or 65.7 %. The proportions are not so strictly inverse as before, 
but they show the existence of the two limits and the equidistance of both 
these limits from the a\erage. Further, twin births of one sex are usually 
distributed according to the lambing sign. In considering the effect of 
twin births upon the division of the sexes, they must be considered as 
single births and the number of births is divided by 2. 

On arranging the results in the form of a table it is seen that twin 
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births seem to obey the above mentioned law of equilibrium and only affect 
the ratio M when their number exceeding the a\erage 16.5 % rises to 20 % 
at least, that is to say, that the twins born do not affect the sign of the year 
unless their number is far above the average. In the course of their experi¬ 
ments, the authors adopted the plan of ividing lambing into 4 i>eriods 
dating from the birth of the first lamb to that of the last. They tried 
to discover whether the division of the sexes at the beginning of lambing 
gave any clue to the sign of the year. P'rom the results thus obtained, 
they conclude that the first quarter of the lambing season is generally 
marked by the “ sign that will characterise the entire season. 

M 

On the other hand, the ratio of during the first quarter is no criter¬ 
ia 

M 

ion of the value of _ in the whole lambing season; similarly, the pro- 
Jt 

portion of twin births during this first quarter giVes no information as to 
the proportion of twin births that will occur in the entire lambing season. 

The above-mentioned law of equilibrium appears also to aj)ply to this 
fraction of the total number of lambs born. P. D. 

687. Experiments in Improving the Native Sheep of the State of Minas 

Geraes, Brazil. 

KMRicn, D T. (Bscola agricola, Lavnis), Melhoraraento dos camciros na- 
cionaes. Nevtsia agncola industrial e commercial Mineira, Vol. II, Pi rt I, 
pp. 9-11, Bello Horizonte, 1924. 

The agricultural School of Lavras (Minas Geraes), imported some Hamp¬ 
shire sheep from the United States for the i)ur|)ose of testing their capacity 
of acclimatisation and their suitability for crossing with the native sheep 
in order to improved the Brazilian breed. The Hampshire sheep were 
found to do very well in their new surroundings, provided they received suf¬ 
ficient care and were kept in the shade during the hot hours, p^o^ided with 
shelter at night, shorn before the summer began and supplied with supple¬ 
mentary rations in addition to the pasture grass. Under such conditions, the 
sheep kept at the School produced lambs which retained unaltered all 
the breed-characters. 

The hybrids of the first generation were much superior in type to the na¬ 
tive sheep and had larger fleeces. When in yolk, the fleece of the acclima¬ 
tised Hampshires weighed about 3 kg., while those of the hybrids and of 
the native sheep weighed respectively 1.5-2 kg. and 1-2 kg. The loss in wash¬ 
ing varied around 80 %. The fineness of the wool of the hybrid and of na¬ 
tive sheep descended from the merino breed is about the same. F. D. 

688 . Natural or Artificial Rearing of Sucking-Pigs. 

LAPrAUD, M and DEGEOIS, E. Nombre de i)orcelets k laisser aux truies et 
allaitement artificiel des porcelets. Revue de zootechme, la revue des Sleveurs, 
Year 3, No. 5, pp. 317-323* Paris, 1924. 

In order to insure that the sow rears her young satisfactorily, it is 
necessary, as soon as she begins suckling, to determine her nursing capacity 
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and decide how many piglings shall be left to her to bring np. The nursing 
quality of a sow is frequently estimated from the number of her teats; 
an animal with 14 teats being considered a better nurse than one possessing 
only 10 or 12. This is, however, a mistake for there is no proof that the 
total quantity of milk obtained from 14 teats is greater than that drawn 
from 10. Thus it seems reasonable to suppose that the number of teats 
is not the chief element upon which to reckon the nursing capacity of a 
sow. The best criterion is afforded by an examination of the teats 
themselves. A firm udder with turgescent teats is a good index of milk 
production. If the brood-sow retains its general good health after farrow¬ 
ing and does not lo‘^e flesh or suffer in any way during the nursing period, 
it is a good indication that the animal has a plentiful milk supply. 

The number of piglings to be left with the sow depends upon the num¬ 
ber of teats, the animals' nursing capacity, and especially upon the economic 
object in view, whether the rearing of a number of animals of average 
quality, or the selection of breeding-stock. ^lany breeders leave selec¬ 
tion to take place naturcill3% reckoning that the inferior products will 
succumb. This is not, however, a satisfactory' solution of the problem, 
because the best animals aie thereby deprived of the food that would con¬ 
tribute to their full develox)ment and render them resistant to disease. 
It is evident that the best plan is to weed out the most ptmy piglings. The 
authors classified the piglings of sows according to their weight at birth 
and at the end of eacli mouth. With few exceptions, all the piglings re¬ 
mained in the class to which they had been assigned at birth. It is thus 
certain that as a rule the young pigs with the best future before them are 
those that weigh most when they are bom, and this fact can be taken as a 
sure basis for selection. 

Artificial rearing, A sucking-pig taken from the mother can be 
easily reared on cow's milk, although the milk of the cow contains 
less fat and albuminoid substances than sow's milk. The pigling 
soon becomes used to the new food and grows well. Artificial rearing 
is often necessary^ in the case of pigs, either because there are not enough 
teats for all the farrow, or Ixicause the sow is a bad nurse, or suffers 
from mammitis. If the piglings are too many, some of them must be 
entirely bottle-fed ; if the sow is a bad nurse, either all the smallest pig¬ 
lings can be left with her, a bottle being used to supply’ any deficiencies, 
or else a half the litter can be left with the dam while the othei half can 
be reared artificially. It must be borne in mind that colostrum has special 
phy'^siological projieities, so that it prepares the digestive tube for the 
reception of sohd food ; for this reason, it is well to leave the piglings with 
their mother for 2 or 3 days. For the first fortnight, young pigs can only 
suck, so a feeding-bottle is indispensable for artificial rearing. The best 
food for the young animal is unboiled, tepid milk at the temperature it 
leaves the teat. Boiled milk should only’ be used if the presence of any 
pathogenetic micro-organism is smspected. Ordinary milk gives good 
results and therefore it need not be enriched by’ the addition of albumin¬ 
oids, or lactose. The piglings should be given a bottle at least 4 or 5 times 
daily. After the second week, the milk can be put into a dish, for the 
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piglets soon learn to drink. At the end of the first month, some easily 
digested foods may be added to the ration ; barley meal or manioc floui, 
and mashed potatoes, the amount fed is gradually increased until at last 
the stage of concentrates (cake) is reached. Then the whole milk can be 
replaced by skim milk, and later, the piglings are weaned. The essential 
thing is to proceed slowly and regular^, always keeping in mind the fact 
that cow's milk has a lower digestibility coefficient than sow’s milk and 
that this difference has an effect upon the assimilation of the foods con¬ 
sumed at the same time. The authors gi\e various instances of artificial 
rearing and a comparison between the piglings of the same farrow, some of 
which were suckled by their mother, while the others were bottle fed. 
The conclusion reached by the authors was that artificial rearing is often 
necessary, but can only he regarded at best as a make-shift. Cert unly, 
piglings thrive best on their mothers’ milk, though if necessity arises, re¬ 
course can be had without fear to artificial rearing which, if carried out 
properly, will insure normal growth. P. D. 

689 Observations on the Prolificness and Fertility of the Large Black 

Sow in Italy. 

VonPiNi, A. Della prolificita e fecondita delle scrofe. Vavvemre zootecnico 
umbro, Year IV, No. 5, p, 0. Spoleto, May 1924 

As a result of observations made on over a hundred sows of the Large 
Black breed, the author in 1922 obtained the following data respecting 
their prolificnes 4 % of the sows farrowed 14-18 piglings per litter ; 52 % 
10 to 12 ; 28 % 7-9 ; 10 % 5-6 ; 5 % 3 to 4 , I i to 2. 

The total average number of piglings farrowed per sow was 9 24 
and of these 8.20 were reared ; 95 % of the deatlis of the piglings were 
due to accident. 

During several years of observation the author has never met with 
a barren animal and cases of temporary infertility were due either to 
errors of management, or to faulty" service on the part of the boar 

F. D. 

690. The Bacon Pig. 

Agricultural Markets Report, IMinistry of Agriculture and Fisheries, 
Vol. XXI, No. 2, pp. 2-3. London, 1924 

The ^Enistry of Agriculture of Great Britain has recently issued 
a leaflet on the subject of “ The Bacon Pig ” and single copies may be ob¬ 
tained on application to the Ministr>% 10, Whitehall Place, London, S. W. I. 
This leaflet follows the suggestion of the I^itilithgow Committee in their 
report on Meat, Poultry and Eggs, which states that There is a serious 
disagreement between breeders as to the best type of pig for bacon purposes. 
The competition between the numerous British bree^ results in nothing 
being done to provide the curer with a standard and uniform article. The 
Danish conquest of the British market is largely attributable to the way 
the farmers’ associations in that country have induced their members to 
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abandon their personal preposesssions and agree on a t3q)e of pig suited 
to the bacon market and proposed that the Ministry af agriculture 
should collaborate with the bacon curers with a view to a definite and 
authoritative prenouncenient as to the best type oi bacon pig. 

Dealing generally with this subject, the Ministry states that there 
can be no question that the large home demand for bacon of the best 
quality is inadequately met by the British producer. The rearing of pigs 
at the ])resent time would be very remunerative. 

It is generally agreed that the best type of bacon pig is that obtained 
as a first cross of the better breeds, one of them being one of the large breeds 
to obtain length of side. It is rarely wise to go beyond the first cross, as, 
if this be done, the progeny often fails in uniformity of type. An example 
of a suitable cross is that of Large White boars for their length of side and 
Middle White sows to secure more rapid growth and a better ham and streak. 
The reciprocal cross also makes a very good bacon pig. 

The leaflet also refers to the question of feeding, and the undesi¬ 
rability of using an excess of certain foods such as swill, maize, linseed 
or fishmeal, is pointed out. F. D. 

691. Maize and Hog Ratios in the United States, 1910 - 1924 . 

Cropi> and Markets, Vol. 1 . Supplement No. 4, p. 117. Wasliington. D C. 
1924, 

Number of Busfieh of Maize Required to Buy 100 Pounds of Live Hogs, 
Based on Averages of Farm Prices of Maize and of Hogs for the Month, 


Year 

January j 

1 

February 

!i 

March ' 

April j* 

1 ' 

V 

c 

3 

1 

3 1 

*-> 1 

August j 

September 
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i 1 

yj 

a 

Average i 

Average 
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15.3 

14.4 

*3 7 

I2.I 

10.7 

9.8 
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Poultry. 

692. The Function of Grit in the Gizzard of the Fowl. 

Kaupp, B F. (Poultry Investigator and Pathologist North CaroUna Agri¬ 
cultural Experiment Station). Journal of Agricultural Research, Vol. XXVII, 
No. 6, pp. 413-415, fig. I, tables. Washington, D. C., 1924. 

The first first points to be considered in the study of nutrition in poultry 
are the part played by grit in the gizzards of the birds and the length of 
time it is kept in the gizzard, as by this means it can be determined: how 
often the fowl should renew its supply of grit, whether it habitually uses 
an amount in excess of its requirements and whether, in this event, the sur¬ 
plus is retained in the gizzard. The author’s experiments were conducted 
on Barred Plymouth Rocks, 2 or 3 years of age ; the birds were kept in 
pens provided with a false bottom of wire-netting which allowed of the 
excrement being at once removed, so that the fowls could not take up any 
of the gravel that had been evacuated. The fowls w^ere killed at different 
intervals and the grit-content of the gizzard was determined each time. 
The experiment lasted 365 days ; the food was analysed daily, and the birds 
were weighed every day in order to find out whether the supply of grit 
they had taken up was enough to allow it to insute normal physiological 
functioning of the gizzard. The author gives a table showing the results 
of his experiment. From these data it can be seen that a bird can be given 
no grit for 365 days and yet have sufficient left in the gizzard to cnish 
its food. At the end of this period, one fowl had still 5.89 gm. grit in its 
gizzaid, viz. as much as w^as present in a bird killed on the 3f)th day of 
the experiment. Further, the grit is as angular at the end of the time as 
at the begimiing. According to the author, the digestive prcx:ess wseems 
to be as follows The foods ingested are absorbed by the crop more or 
less thoroughly according to the time they remain in this organ and then 
pass into the proventriculus where they are subjected to the action of the 
secreted acid juices and finally enter the gizzard. The walls of the gizzard 
contract and by means of a rotary movement crush up the food with 
the action of a mill. The particles of grit swallowed with the food aid 
in the process. It has been found that the health of the birds is not affected 
whether the grit is angular or rounded. 

Fowls have a tendency to take up more grit than they require ; the 
excess is evacuated with the excrements. The amount retained in the 
gizzard varies according to the individual. One fowl that died on the 
156th day had 14.03 gm. in its gizzard which is far more than was found 
in the gizzards of birds killed on the 14th and 21th day respectively. 

P. D 

693. Effect of Inbreeding on the Winter Egg Production of Rhode Island 

Red Fowls. 

Hays, F. A. (Massachusetts Agricultural Experiment Station). Inbreed¬ 
ing the Rhode Island Red Fowl with Special Reference to Winter Egg Product- 
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tion. The American Naturalist, Vol. LVII, No. 654, pp. 43-59, tables 6. 
New York, 1924, 

The expediency of inbreeding as a means of poultry selection is a very 
disputed, question; many breeders being of opinion that the mating of 
nearly related birds leads to loss of vigour, lower hatching-out percentage 
and high mortality. It has been clearly proved that the uniformity re¬ 
sulting from inbreeding is due to the presence of homozygous factors, but 
not all of these characters are desirable. Inbreeding might be practised 
indefinitely without resulting in the slightest degeneracy, if breeders could 
begin with individuals that are homozygous for the desired characters, 
but owing to the great complexity of the modem breeds of fowls, the ideal 
can only be attained by means of a heterozygous type, which on being 
used as a starting point for the creation of a new breed, inevitably causes 
degeneration as soon as an attempt is made to bring together homozygous 
characters by means of inbreeding. The only way of reaching the unifor¬ 
mity which is the object of all breeders is by mating closely related birds. 
There appears therefore to be some definite opposition between uniformity 
and consanguinity on the one side, and the retention of the essential phy¬ 
siological characters on the other. The way to solve the problem is as fol¬ 
lows : to obtain by inbreeding different strains of fowls that are not inter¬ 
related, but possess a high degree of unifomiity in respect to the desired 
breed-characters. These various strains are then crossed together, and 
by this means uniformity is maintained and fresh vigour due to heterosis 
is introduced. 

An inbreeding experiment with Rhode Island Reds was conducted 
in the spring of 1919, at the Massachusetts Exi>eriment Station. The re¬ 
sults given in the present report refer to chicks hatched in 1919, 1920 and 
1921, of which the winter egg production could be noted. 

The hens used in the exx>eriment were pure-bred R. I. R. birds that 
had been selected for 6 years at the Station with a view to egg-laying. 
In 1919, hen No, B, 357 was mated to its son B. 3S08. The second year, 
this fowl laid 173 eggs and was used in selection work for 4 years. For 
6 generations there had been in the pedigree of this hen 110 common an¬ 
cestor belonging to the cock B. 3808 and there was no relationship between 
the two birds. Hen No. 357 laid 2S6 eggs the first year; 73 these 
eggs were fertile and their hatching coefficient was 63 %. The cocks w^ere 
selected with the greatest care in order to insure the best individuals. 
All the hen chicks were tested b^’' means of trap-nests in the course of the 
winter. The other birds used were the 2 sisters of B. 257, a hen of a very 
distant degree of relationship, and 4 others that were in no way related 
to B. 357, All the 5 last were one year-old birds and had been tested by 
means of trap-nests. The general plan adopted in mating was to concen¬ 
trate the blood of B. 357, In 1920, one of its sons sired by a son was used ; 
in 1921, 2 sons sired by a son of this hen and two unrelated hens were em¬ 
ployed for a control the first year. In 1921, the female progeny, which 
were sisters, were mated with their brothers. In table I, the author gives 
the results of mating cock B, 3808 with its mother, two of its own sisters 

[«•$] 
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and a hen of more distant relationship. The control lot was composed 
of 4 hens entirely unrelated to B. 3808. 

There was a general tendency for the egg-production of the daughters 
to fall below that of their mothers and this is explained by the fact that the 
mothers belonged to a selected lot that far exceeded their own sisters in 
the production of winter eggs. In some cases, the average egg-yield of the 
daughters was higher than that of their mothers, which is due to the in¬ 
troduction by the male parent of factors of high production. 

The possible connection between the extent of inbreeding and the 
average winter egg production is interesting. The 25 inbred daughters 
of B. 3808 produced an average of 56.4 ± 17.50 eggs during the winter, 
whereas the 3 outbred daughters' average was 63.24 ± 15.675. Hence 
there is no great diifference between the number of winter eggs laid respect¬ 
ively by the inbred and the outbred daughters. This proved that these 
two groups of hens have about the same genetic constitution for egg pro¬ 
duction. Unfortunately, it was not possible to make comparative tests 
in 1920-21 between the inbred and the outbred hens hatched in 1920 and 
1921, because the cocks in the inbreeding experiment had not been mated 
to any unrelated hen. It is however quite clear fiom the data given in 
the authors' table that the average winter egg-yield of the mothers and 
daughters employed in the course of these two years had decreased with 
the progressive inbreeding. The length of the winter rest does not in^'rease 
with the extent of inbreeding, but depends upon ordinary mendelian 
laws. The decrea.se of winter egg production in connection with the in¬ 
crease in the degree of inbreeding must be explained as a consequence of a 
decrease in the factors '' early maturity " and “ amount of winter produc¬ 
tion." In this case, the effect of inbreeding has been to render homozy¬ 
gous the factors favourable to high egg-yield. Evidently, the fowl used 
as the basis, although it had been judged satisfactory from its indiviudal 
characters, possessed certain factors which on being intensified by inbreed¬ 
ing, led to a fall in the production of wintei eggs. 

Body weight, which is frecpiently regarded as an index of vigour, 
underwent no degeneracy as a result of inbieeding as is shown by the 
author's table II, which gives the weights of the mothers and daughters 
at the time they laid their first egg. On the other hand it was found that 
with continued inbreeding, the fertility of the hens and the hatching per¬ 
centage considerably declined, which was not surprising, seeing that hen 
357 combined high fertility with low hatching percentage. Since 1923, 
G00DAI.B and Sanborn have drawn attention to the fact that winter egg 
production in R. I. R. fowls depends on 5 chief characters : maturity, total 
amount of production, readiness to sit, persistence and winter rest. They 
term this winter rest a " partial moult",because all cessation of egg-laying 
for a period exceeding one week is accompanied by a certain loss of feathers. 

The factor of early maturity has a great influence upon the egg yield. 
The author discovered a negative correlation of about 43 % between the 
age at which a hen laid its first egg and its egg production during the 
first year; there was, however, a slight error which is probably due to a 
linkage of the factors, " early maturity " and " high yield It seems 
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clear that there is also a linkage between extremely early maturity 
and the presence of partial winter moultThe results obtained show 
that the two factors E and E' determine early maturity- Whether com¬ 
bined, or singly, each of these factors produces a fowl that begins to lay 
in 215 days or earliei. If both these factors are absent, the bird begins 
to lay later. The factor E is sex-linked, but E' is independent. The 
great influence exerted by environmental factors upon early maturity 
must always be borne in mind. They may cause the age at which the 
fowl lays its first egg to vary from 160 to 215 days, and from 216 to 300 
days. The cumulative effect of E and E^ has not yet been demonstrated, 
although it may well exist. It is seen from the results obtained that in- 
breeding tends to decrease early maturity. 

With regard to winter moult **, there seems to be in R. I. R. fowls 
a close association between “ rest for one week or more'' in autumn and 
winter and partial moult.'* The factor M which represents the genes 
of winter moult ai^pears to exist independently, since by using hens that 
are hereditary' non-sitters the defect of low winter egg yield can be remedied 
to a large extent; this might also be due to linkage between the factors 
of ** early maturity" and "moulting". 

The practical results given in the authors' table agree very closely 
with the theoretical results. A hen that is about to sit ceases laying for 
a time var3dng from some days to several weeks. Goodale has not 
discovered any important correlation between the number of days of sit¬ 
ting and the annual egg yield. The oftener the hen becomes broody in 
spring and summer, the less the importance of this physiological phenom¬ 
enon from the standpoint of winter egg production. It has been found 
that, ill the case of Rhode Island Reds, the total egg production is higher 
in lines with a high percentage of broodiness than in those where the hens 
show little inclination to sit. This is, however, no proof of a linkage between 
" sitting factor" and " egg production According to Goopaee, 
there would appear to be two factors, A and C, that determine sitting ; 
their existence has indeed been proved by this experiment. The combined 
action of both these factors is necessary to induce sitting. The nvales and 
feiliales can only possess one of these factors respectively which are re¬ 
united by the union of the cock and hen with the result that a good sitter 
is produced. Table V shows the close agreement between the actual and 
the theoretical results. 

The winter egg yield is calculated for each hen by dividing the number 
of eggs laid before March i of tlie year in which the pullet was hatched 
by the number of days intervening between the laying of the first and the 
last egg. A " large number " means 50 % or over, viz., one egg every 
two days during the winter. The facts w'ould seem to show that there 
are two dominant, independent factors which determine high egg produc¬ 
tion, viz. R and R' and the presence of both is necessary in order to obtain 
over 50 %. These two factors seem to be connected with the amount 
of production in the same way as A and C are related to capacity for sitting. 
The author's table VI shows the agreement between the found and the theor¬ 
etical grouping. Hen B. 357 appears to be homozygous as regards B 
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and heterozygous as regards B'. It must be borne in mind that in order 
to know the genetic formula of a bird it is necessary to test the performance 
of its progeny. By means of careful testing, it is possible to obtain lines 
of fowls that are genetically pure for the factor of “ high egg yield 

The author takes as his basis the various data that have just been set 
forth and gives the probable genetic formulae of the fowls used as the found¬ 
ers of the race in this experiment. These formulae are already very com¬ 
plicated, although some of the factors referring to winter egg production 
have not yet been determined by the inbreeding test, and they show the 
difficulty of obtaining genetically pure groups. 

The following conclusions can however be drawn from this experiment: 

(1) Inbreeding reduces the variability in winter egg production, 
provided the R. I. R. fowls are to a great extent homozygous as regards the 
factors of high yield. 

(2) Sexual maturity appears to be hindered by inbreeding. 

(3) Inbreeding appears to have no effect upon the weight of the 

birds. 

(4) When the amount of inbreeding exceeds 25 %, it seems to lessen 
winter egg production. In fact a cumulative effect in the course of several 
generations may be observed. 

(5) Winter egg production probably depends on 7 pairs of Mendelian 

factors. The creation of pure lines as regards these factors is possible if 
proper means are adopted for the purpose. P. D. 

694. Effect of Age on the Hatching Quality of Eggs. 

Eenoncio, M. O. The Philippine Agriculturist, Vol. XII, No. 8, pp. 349, 
tables 3. Iros Banos, Laguna, 1924. 

The author, basing his work on the results of the exi)eriments carried 
out in the United States by Lamson and Kirkpatrick, Waite and Dry 
DEN, made a study under the conditions obtaining in the Philippines of 
the following: i) the maximum period during which eggs for hatching 
can be kept; 2) the best age for setting eggs in order to obtain most chicks 
at least cost; 3) the best time of year for hatching. The experiments 
conducted at the Agricultural College of the University of the Philippines 
at Los Banos were begun in December 1921, and concluded in August 
1922. The eggs came from Barred Plymouth Rocks and Canton fowls, 
and were hatched under hens. As soon as it was certain that a hen wished 
to sit, she was given a dozen eggs all alike in size, shape and shell structure. 
These eggs had been kept in a dry, well ventilated case ; the date of laying 
was written in red ink on each egg. Under each sitting hen were placed 
3 recently laid eggs ; 3 five days old, 3 ten days old and 3 a fortnight old. 
The eggs were inspected on the seventh and the fourth day after they had 
been put under the hen. The sitting hens were given maize and whole 
rice and had free access to water and to a bath made of 2 parts dust and 
one part lime. At first the hens were lifted from their nests, morning and 
evening, at feeding time and put back on the nest after 20 minutes, but 
from the 19th day of incubation, they were no longer allowed to leave 

£iM] 
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their nests. During the course of the experiment, meteorological observa¬ 
tions were made by the Botanical Department of the College of Agriculture. 
The experiments, which were divided into 3 periods each lasting 3 months, 
gave the results shown in table 3. 

The percentage of infertile eggs as given in the tables was obtained 
by dividing the number of infertile eggs detected during the first inspection 
by the total number of eggs set and multiplying the quotient by 100. In 
the same way, the dead eggs include the eggs found to contain dead embryos 
at the time of the fiist and second inspection, as well as those that failed 
to hatch. The percentage of dead eggs was obtained by dividing the total 
number of dead eggs by the number of fertile eggs and multiplying the 
quotient by 100. The results were practically the same for both breeds. 
The percentage of infertility rises wdth the length of time the eggs are 
kept before incubation, independently of the season. The lx*st results 
are obtained by setting newly-laid eggs. The most satisfactoiy^ months 
for hatching appear to be December, January and Febraary, which must 
be due to the better condition of health of the hens at this time owing to 
the lower temperature and the abundance of green food rich in protein, 
all these conditions having a favourable influence on the quality and fer¬ 
tility of the eggs laid at this season. 

The evaporation of the water in the eggs, wliich increases with the 
time they are kept, and the rise of the external temperature, has a \^ery 
injurious effect upon the vitality of the germinal vesicle of the egg. Dur¬ 
ing December, January and Februar}^ the maximum time eggs for hatch¬ 
ing can be kept is two days; in the warm months, the eggs must be set 
when fresh. The small number of eggs that hatch out in warm weather 
is piobably also to be attributed to the fact that the sitting hens often 
leave the nests for a time so that the clutch gets chilled. P. D. 

695. The Domestication of the Jao Fowl {Crypturus noctivagus) 

in Rio Grande do Sul. 

GaUinhao de ovos azues no Rio Grande do Sul. Chacavas e Quintaes, Vol. 29, 
No. 3, p. 233. Sao Paulo, 1924. 

The recording of the indigenous fowls of Chile which are without 
combs or tails and lay blue eggs aroused great interest (i). The same char¬ 
acters are presented by the "jao'' {Crypturus noctivagus), which is na¬ 
tive to various States of Brasil (2), among others in Rio Grande do Sul, 
but is easily domesticated and reared here and there promiscuously with 
common fowls. 

Systematic attempts to form a domestic race of this valuable fowl 
should be entrusted to the " Sociedade de Avicultura do Rio Grande do 
Sul " which has headquarters in Pelotas and is starting a Posto avicola 

F. D. 

(1) This refers to the spedes shown at the World*s Congres.<i of aviculture at The Hague 
(1921), which there received the name of Gallus inauHs. See R. 1922, No. 863. {Ed.) 

(2) For Matto Grosso sec R. 1924, No. 298. {Ed.} 
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Sericulture, 

696. Etiolated Leaves and Cotyledons Refused by Silkworms. 

Lombardi, L. Mangiano i bachi foglie di gdso prive di clorofilla e foglie 
cotiledonari ? Bollettino della R. Slazione Sperimentale di Gelsicoliura e di Ba- 
chicoltura di Ascoli Piceno, Year III, No. 3, pp. 127-128. Ascoli Hceno, 1924, 

The author found that very young silkworms would die of hunger 
rather than eat the cotyledons of the mulberry. He repeated the experiment 
with silkworms of different ages and breeds, but obtained the same result. 
Evidently the cotyledons of the mulberry are unsuitable as food for 
silkworms. 

Subsequently, the author made various experiments with etiolated 
leaves. Mulberry seeds were allowed to germinate in the daik and the 
etiolated cotyledons were fed to silkworms, but the larvae refused to eat 
them, and also rejected the etiolated leaves of mulberry-trees that bad 
been put in a dark place before the leaf-buds had unfolded. 

Some normally developed mulbeiry plants beanng leaves of a rich 
deep colour were placed in the daik until etiolation set in, but although 
the leaves lost their colour, some green portions still lemained in the neigh¬ 
bourhood of the chief veins. The caterpillars ate these leaves, but showed 
a marked preference for the greener paits. 

The author then ])repared an alcoholic solution of chlorophyll and 
after diluting it with water, in order to induce the precipitation of the 
chlorophyll and the other substances in solution, sprinkled the etiolated 
leaves with the mixture. The leaves thus treated were eaten by the cater¬ 
pillars as readily as normal leaves. The silkworms however refused to 
eat the etiolated leaves of the lime, red clover, and paper mulberry (Brous- 
sonetia papyrifera) even after they had been sprinkled with chlorophyll 
extract. 

It therefore appears that the presence of the chlorophyll pigment is 
necessary in ordei that mulberr>" leaves should be acceptable to silkworms. 
The author discovered that in cases of chlorosis, the chlorophyll has under¬ 
gone considerable alteration but is not absent, which explains the fact 
that silkworms do not refuse to eat chlorotic leaves. P. D. 


697. Rearing Silk-Worms in Tobacco-Drying Sheds* 

Lombardi, L. Si possono allevare i bachi nei locali di essicazione per il 
itabacco ? Bollettino della R, Slazione Spenmentale di Gelsicoltura e Bachico- 
coltura di Ascoli Piceno, Year III, No. 3, pp. 121-123. Ascoli Piceno, 1924. 

With a view to profiting by the advantages offered by the spacious, 
well-ventilated sheds used for drying tobacco, the author conducted ex¬ 
periments to determine the resistance of silkworms to tobacco dust dissem¬ 
inated in the air by means of a sprayer. Pure tobacco dust proved very 
injurious, but silkworms can easily stand a mixture of tobacco dust 
(5 %) and starch powder. The rate of mortality was very low when this 
mixture was employed. Since only traces of tobacco dust remain in the 



702 


AjGRICTOTORAI, INTOI^aOENCE 


tobacco drying sheds after they have been well cleaned, it would appear, 
on the strength of the author's experiments and the evidence of trustworthy 
witnesses, that such premises could well be used for silkworm rearing, pro¬ 
vided that they were not only subjected to the usual disinfection, but were 
also carefully freed from all tobacco dust and the walls of the sheds 
whitewashed. 

P. D. 


698. The Condition of the Silk Industry in Algeria. 

ly’^tat de la sericulture en Algerie. Les cahiers coloniaux de Vlnstitut 
colonial de Marseille, No. 269, pp. 138-139 Marseilles, 1924. 

It was in 1843 that the first attempts at silkworm rearing were made 
at the central nursery. Thanks to the encouragement of the Government 
who, since 1848, bought the cocoons produced by -the local silkworm 
breeders, the silk industry acquired importance and reached its maximum 
in 1853, with a production of 13,319 kg. of cocoons. Numerous silkworm 
nurseries were established, plantations of mulberry trees made and several 
silk spinning factories installed. Since that time, the importation of 
foreign cocoons, the fall in prices and infectious diseases have caused the 
Algerian silk industry to decline rapidly. 

On several occasions attempts were made to re-establish this produc¬ 
tion. The Government of Algeria published numerous notes on the silk 
industry; the lyaw of 13 January 1892, and later that of ii June 1909, 
applicable to Algeria, instituted a premium of 60 centimes per kilogramme 
of raw cocoons in favour of the silkworm breeders. The Paris-Lyon-Me- 
diterranee Company, in order to encourage silkworm rearing by indicating 
the regions where the mulberry could grow, planted mulberries along the 
Algiers-Oran line in 1906. At the same time a planter of Blida, M. l/ouis 
Marquinks, carried out several silk-growing experiments, both on the 
mulberry silkworm and also on other silk-wonns living on castor-oil plant, 
ailanthtis, oak, quince, jujube tree, medlar and service-tree and stated 
that he obtained excellent results with wild or semi-wild broods. 

Although it had been shown that silk production is possible in Algeria, 
cocoons of good quality can be produced, average yields of 40 kg. per 
ounce of eggs can easily be reached, and there is nothing to prevent 3 
broods a year, the production of silk has never been able to establish 
itself on a firm basis in the Colony and the native population has always 
shown itself reluctant to undertake it. 

In 1915 there were in the Colony 32 no mulberry trees; the total 
quantity of silkworm eggs put to incubate in the same year was 41 hecto¬ 
grammes, which produced 1430 kg. of cocoons. Since 1921 no applica¬ 
tion for premiums for sericulture has been made to the Algerian Adminis¬ 
tration. 


F. D. 
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Methods of Cultivation, 

699. First Experiments in Ploughing without Turning the Furrow 
in Algeria (1). 

Premiers essais de labour sans retoiiniemcnt en Algerie. Bulletin de 
VOffice dll Gouvernemenl Genival de VAlgerie, Year 30, No. 2. p. 33. Paris, 1924. 

M. Bokies, “ President de la Confederation des Agriculteurs d'Al¬ 
gerie has started experiments in the method of “ breaking up the 
soil and the results of his first attempt are as follows. 

The experiment was conducted with a two-share plough from which 
the mouldboard hed been removed. It was found that the depth of 
ploughing could be increased 6 to 7 cm., and also that the soil was pulver¬ 
ised and contained no clods. The plants and their roots were almost 
completely dislodged, so that cleaning the soil with the harrow became 
an easy matter. It must, however, be admitted that the widened frame 
caused the soil to be turned to a certain extent. The resistance was 
great on account of the roughness of the mouldboard-rest which prevented 
the share sliding easily. R. D. 

700. An Electrical Method for Reduction of Draught in Ploughing. 

CRowTiitai, K. M. and ILunics, W. B. (Rothamsted Experimental Station). 
Journal of Agricultural Science, Vol. XIV, Part. 2, pp. 221-230, figs. 6. Cam¬ 
bridge, 1924, 

A large fraction of the work done in ploughing arises from the friction 
between the mouldboard and the soil, the amount haoing been estimated 
at one third. 

The authors propose a simple electrical method for the reduction of 
this friction, based upon the phenomenon of electroendosniose which is 
shown by moist soil. Soil colloids are negatively charged, and water 
will move through moist soil towards the negative electrode under the 
action of the electric current. It is suggested that, if a current be passed 
through the soil having the mouldboard of a plough as negative electrode, 
then the film of water formed at the soil-metal surface should act as a 
lubricant and reduce ploughing draught. 

Large reductions were obtained in laboratory tests with a metallic 
slider moving over moist soil. 

PreUminary tests showed that the draught of a plough is reduced by 
applying a current between the coulter and the mouldboard. The amount 
of reduction in draught obtained in the field experiments was too small 
to have any practical significance, as the gain would be outweighed by the 
cost of generating the electricity, but the possibilities of the suggestion 
are under consideration. W. S, G. 

(i) See R, 1923, No. 3. Ploughing without turning the furrow In Austria. {Ed,) 
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701. Field and Pot Experiments in Eiectro-Gulturc. 

I — BIvACKMAN, V H (Imperial College of Science and Technology 
1 /ondon) Journal of Agricultural Science^ Vol XIV, Part 2, pp 240-267, biblio¬ 
graphy Cambridge, 1924 

II — Bi^ckman, V H and Legg, A. T Pot-Culture Experiments 
with an Electric Discharge, Ihid pp 268-286, Figs 3, bibliography 

I. The author gives a brief account of the history of electro-culture from 
the time of the first experiments carried out by Mambray at Edinburgh 
in 1746 to the present day. 

Details of the field experiments carried out on cereals and clover from 
1915 to 1920 are given, the results of which are set out below : 

Spring-sown Cereals. 

Difference between \ielcl of 
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These results, together with the record of the pot-culture experiments 
put forward in the second paper, and laboratory studies, provide evidence 
— from the field, from pot-cultures and the laboratory — of the effective¬ 
ness of minute electric discharges in the stimulation of the growth of 
plants. 
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The discharge was usually given at the rate of 0.5 to i.o milliamp, 
per acre from thin wires stretched above the crop at a height of about 7 ft. 
and charged to a voltage of 40 000 to 80 000. The discharge was usually 
given for 6 hours a day in two periods of 3 hours in the morning and 3 
in the afternoon. 

Of 18 experiments with various crops, 14 gave i)ositive results in fa¬ 
vour of the electrified plots and 4 gave negative results. The positive re¬ 
sults showed increases of from 3 to over 30 %. With spring-sown cereals 
6 results are recorded of increases of 30 to 57 %, whereas the two negative 
results are only 6 and 9 %. 

It is improbable that the mean increase yield of 22 % is the limit 
that may be obtained with spring-sown cereals. 

In several cases the electrified field-crops showed a deeper tint than 
that of the controls. The effect of the discharge is in the nature of a stim¬ 
ulus, as the additional available energy from the current is too small to 
have any direct effect. There is no evidence that gaseous products of the 
discharge play any part in the stimulation of growth. 

n. The i)rcvious paper deals with the results of field-experiments, in 
which, although the increased yields were very definite, the probable 
error may be large, and the authors recognized the necessity of carrying 
out ex])eriments to study the effect of varying conditions. Owing to the 
large number of factors involved the time occupied by field-experiments 
would be great, whereas in pot-culture experiments the probable error can 
be reduced to 2-3 %, and significant results can be obtained in a single 
year; hence the decision to adopt this method of investigation. The 
experiments ran concurrently with those in the field and were carried 
out at the Rothanisted Experimental Station from 1918 onwards. 

A summary of the results obtained is as follows: — The experiments 
carried out over a period of four years with wheat, barley and maize show 
that these plants show increase in dry weight when subjected to minute 
electric currents from wire network charged to a high voltage suspended 
above them. 

Maize plants grown under glass showed a percentage increase in dry 
weight of 27 ± 5.8, and barley of 18 ± 2.4. 

Increased growth was obtained with both direct and alternating cur¬ 
rent, the latter being as effective or even more so than direct. 

Electrification of barley for the first month of the growing season 
appears to be as effective as electrification during the whole growing 
season. 

The discharging net-works were usually charged positively but a sim¬ 
ilar stimulating effect on dry weight production was obtained with a 
negative charge. 

Currents of the order of i x lo"^ amp. per plant and higher are 
injurious, and cause reduction of dry weight. 

The pot-culture experiments are in conformity with those from the 
field and the laboratory, and leave no uncertainty as to the favourable 
action of the electric discharge. 


W. S. G. 
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702. Electrocultural Experiments in Italy* 

Mxjneraxi O. (Direttore della R. Stazione di Bieticoltura di Rovigo). Espe- 
lienze di elettrocoltura. Primi rilievi con metodo delle antenne Paulin Nuovi 
Annali delVAgncoltura, Year IV, No. i, pp. 79-86, Rome, 1924. 

By means of the Paulin antennae method, the author electrified the 
sugar-beets growing on a plot of 185 m. x 46 m, and found as a result of 
careful experiment, that these roots had a higher average weight and mean 
saccharose content than the sugar-beets cultivated on the control plots. 
The increases were greater in plots with underground wires (average weight 
261 gm., mean saccharose percentage 14 38 as against 223 gm. and 
14.01 % for the check plot) than in the plots with overhead wires {237 gm., 
14.71 % saccharose as against 235 gm, and 14.15 ')o the check plots). 
The author does not, however, consider these experiments conclusive and 
intends continuing them. 

K, D. 


Machines and Implements. 

703. A Treatise on Modern Farm Machinery* 

MacHardy, D N Modern Farm Machinery vfxih CL yi^lAQQhylSl J R DUN- 
STAN, I/ondon, Methuen 8: Co Ltd , 1924; pp xviii + 235, 157 diagrams and 
illustrations. 

Mr. Dunstan, Princix)al of the Royal Agricultural College, Ciren¬ 
cester, in his introduction, sketches concisely the ])lace of machinery in 
modem agriculture and adds The book deals mainly with mechanical 
aids to production and to a certain extent with transporting machinery, 
and is of considerable value, as it is written by one who has had <\n ex¬ 
tensive practical experience of working with agricultural machinery, and 
so can envisage the matter from the farmer's point of view" 

The object of the book is to *'set out in plain language the j)iinciples 
of construction, the uses and the oj>eration of modern types of nidchinery 
in use on farms to-day 

It covers the following topics:— mechanical principles employed in 
:farm machinery — the plough and its operation - drainage machinery — 
cultivators, harrows, rollers — rotary tilling —- seeding machinery — 
artificial manure distributors — root-growing machinery — grass mowers 
— hay harvesting machinery — the reaper and binder — stationary motors 
for farm work — barn machinery — the cream separator — threshing ma¬ 
chines — ensilage cutters — elevating and conveying machinery" — pumps 
and spraying machinery — farm transport — electricity on the farm — 
the farm workshop. 

In the appendices useful data are collected, and the book concludes 
with an analytical index. 

F. D. 


[ifH-IW] 
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704. Two-way Tractor Plough. 

Case T. M. Co. Farm Imple¬ 
ment News, Vol. 45, No. 12, p. 20, 
figs. 2. Chicago, 1924. 

This article gives inform¬ 
ation respecting a new two-way 
plough manufactured by the 
J. J. Case Threshing Machine 
Co., Grand Detour Plough Di¬ 
vision, Racine, Wisconsin, U. 

S. A. and shewn at fig. 108. 

This plough is intended for use 
on irrigated fields, which it 
keeps properly contoured, and 
possesses two independent 
plough bottoms that the driver 
of the tractor can couple and 
uncouple from his seat. 

R. D. 

705. Alternating Inter-Vine 

Cultivator. 

Carre, A. (Directeur hono- 
raire des Ser^'ices agricoles). Pro - 
gr^s agricole ei viticoie, Year 45, 

No. 17, No. 17, pp. 403-405, 
figs. 2. Montpelher, 1924. 

This apparatus in intended 

to simplify hand-labour in Fig. loS -- Plough forTwo-WayIraclor, 
vine yards. It consists of a nia- ploughing on the flat 

chine that allows two working 

pieces in the form of movable, horizontal knives A and B to cultivate 
alternately all the unhoed space between the vines that has been left 
untouched by the part which works normally (Fig- 9)- 

As soon as part B (fig. no) makestheslightestcontact with a vine-stock, 

it pivots upon itself to take 
up position S. During this 
time, the blade A works the 
ground left untouched by B 
until such time as it comes 
into contact with the next 
vine-stock, when it pivots in 
its turn. This continues un¬ 
til all the space between the 
rows is worked by the pas- 

[Yt4-T«S] 




Fig. 109. — Alteniating vineyard cultivator 
(front view). 
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sage of the instrument. The author has tested this apparatus (manu¬ 
factured by the firm of Jean, Carcassonne. France) adapted to a small 



Fig. iio — Alternating vineyard cultivator 
(surface view) 


ordinary cultivator and obtain¬ 
ed good results, even in vine¬ 
yards where the soil contained 
many stones. The slightest 
resistance of a vine-prop, oi of 
a vine-stock more than 3 years 
of age caused the working- 
pieces to pivot in such a man¬ 
ner that none of the vines 
suffered any injury. This new 
apparatus is, however, best suit¬ 
ed to well-cultivated vineyards 
with loose soil containing but 
few stones. 


R. D. 


706. A Machine for Gutting Potato Haulms. 


Une machine a couper lc& fanes dc pommcs de terre La Terre Vandcnse, 
Year XVI, No. 21, p 331. Lausanne, 1924 


When potatoes are grown on a large scale and harvested by machine, 
the strong green haulms give a great deal of trouble if the x>otatoes are 
lifted before the plants are completely mature. A Scottish manufacturer 
(David Wn^ON, East Lindon, near Prestonkirk) has made a special 
mower drawn by one horse and provided with a cutting-bar that mows 
off the haulms on two rows, putting them on one side. R. D. 


707. Sugar-Beet Lifter. 

The Implement and Machinery Review, Vol. 50, No 589, pp 69-72 Lon¬ 
don, 1924. 

A descriptive and critical study, with illustrations, of the various 
types of beet-lifters at present on the market. R. D. 


708. The Effect of Threshing upon Wheat. 

Mitnerati, O Sur Ics consequences du battage du bie. Compies Rendus 
de VAcadimie d*Agriculture de France, Vol X, No 15, pp. 4O9-473 Paris, 1924. 

Many experimentalists in different countries have studied the question 
of the percentage of grains that are injured by mechanical threshing, but 
the figures given vary considerably, ranging from 2 to 4 % in Munerati's 
experiments in 1902 and 20 to 26 % in experiments made in Switzerland. 

In later experiments made in Italy Munerati always obtained the 
low percentages recorded for 1902 and these results were confirmed by 
the observations of Todaro, Strampelei and Bassi. It thus appears 
warrantable to conclude that the injury sustained by Italian seed wheats 
from machine threshing is practically negligible. 
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The solution of the problem evidently differs according to the case, 
but the author hopes that by means of special researches made throughout 
the country with the collaboration of other workers, and under the aus¬ 
pices of the “ Academie d'Agriculture de France some further and more 
definite light on the question may be obtained. 

M. Jacques de Viemorin says that the different rates of threshing 
may be one of the causes of the variations in the number of grains that 
are broken during threshing operations. F. D. 

709 Apparatus for Removing Seeds of Dodder and Plantain. 

CoUPAN. Decuscuieiise-d^plantiiieuse, Hecherches et Indentions, No. 15 
(New Series), pp 549-550 Paris, 1924 

When the seeds of I,eguniiiicsae have been thoroughly threshed, it is 
difficult to free them entirely from the minute seeds of parasites like the 
dodder, or from weed-seeds like those of the plantain which closely resemble 
the legume seeds both in shape and size. 

G Ddvai, has observed that the testae of plantain and dodder 
seeds are eavSilv ruptured and cannot resist the threshing operation (“ cbour- 
ragewhich detaches the inflorescences from the stalks; they therefore 
can be removed without difficulty before the dried testae are winnowed 
from the seeds. For this purpose, M. Duval has made a truncated sieve 
provided round the edge with holes to receive the leguminosae seeds which 
are freed from the seeds of parasites together with the small number of 
seeds that have been shelled, and then pass on to have their testae removed. 
A rotating brush cleais the holes of the .sie\e. R. D. 

710 Experiments in Milking Cows by Machinery. 

Ih R(.L R Experiences sur la traite mecanique des ^ aches, Coiuplcb nndus 
deV innitmie d* ip uultme de hiante,\ol X,No ii,pp ■J7--^75 Pans, 1924 

The Alfa Laval milking machine was tested on 16 cows at Vaulx-de- 
Cernay. The results obtained formed the subject of a paper w^ritten by 
M. de Rothschild and laid before the Academic by the author 

None of the cows objected to the machine; ir allowed themselves 
to be thoroughly milked; 5 kept back their milk either partially or entirely. 
In the case of the first ii cows, 4.58 % of the total amount of the milk in 
the udder was drawn by hand-stripping in the morning and 5.58 the 
evening. This milk contained 2 to (> times more fat than the nulk obtain¬ 
ed by means of the machine. Machine milking, it the time required for 
hand stripping afterwards is added, takes twice as long as milking entirely 
by hand. A cow-keeper can easily supervise 4 machines; changing the 
cow, hand-stnpping, weighing the milk and pouring it into other recept¬ 
acles takes only 3 minutes. By machine milking followed by hand¬ 
stripping, a little more milk is obtained than if the whole operation were 
carried out by hand. F. D. 
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Plant Products, 

711. Causes Afifecting the Ripening of Grapes and the Composition of 

Wines. 

CarpEnTiERI, F. (R. Enotecaiico presso il Ministero deirEconomia Nazio- 
nale) Delle cause che influiscono sulla maturazione delVuva e sulla com- 
pasizione dei viiii. Nuovt Annah dclVAgncoltura, Year IV, No. i, pp. 166- 
191. Rome, 1924. 

The composition of Italian wines varies witliin much wider limits 
than that of the wines of other countries where the vines are cultivated 
under more uniform conditions. The alcohol content, for instance, ranges 
from 4.5 to 24.2 % in volume, the latter figure including the potential 
alcohol. 

The composition of the grapes, and hence the quality of the wines 
made from them, depend on (ij the vine; (2) the environmental conditions 
of cultivation; (3) the system of cultivation adopted and the manner in 
wliich it is carried out. The author examines these threfc factors and their 
effects, using for the purpose a very large amount of material including the 
results of 91 thousand analyses of wines. F. I). 

712. Experimental Milling and Baking Tests in the United States (r). 

SHOEnENBERGER, J. H., Marshaix, W. K., and Coi.Em:\n, a. United 
States Department of Agriculture, Bulletin No. 1187, pp. 1-53, tables 3. 
Washington, 1924. 

This Bulletin contains descriptions of the method of handling and an¬ 
alysing the samples received for milling and bilking tests ; the experjnu'iital 
mill and its operation, the baking laboratory and the methods employed, 
the equipment and methods of analysis used in determining the chemical 
constituents of grain and mill products. The milling and baking laboiatory 
is maintained by the Bureau of Agricultural Economics (Ih S.) for the pur¬ 
pose of testing the required quantities of wheat, rye and other grains, and 
of determining the relationship between these qualities and the physical 
and other factors which should be useful in grading the grain. M. L. Y. 

713. The Extraction of Potato Starch without Loss of Nutritive Sub¬ 
stances. 

Dr. Hansen, I. and Dr. Dietrich, W. (InstitutfUr Tierzucht der Landwirt- 
schaftlichen Hochschule) Starkegewinnung aus Kartofieln ohne Verlust an 
N^rstoffen. Mitteilungen der Deutschen Landmrtschafis^Gesellschaft, Part 19, 
pp. 352-356, figs. 2, tables 8. Berlin, 1924. 

The usual method of extracting starch from potatoes has the disad¬ 
vantage from the stock-feeding standpoint, that a large part of the nutri- 

(1) See R. 1924, No. 433- (^d.) 

[Tii-yis] 
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tive elements, especially of the nitrogenous compounds, is lost in the wash¬ 
ing. As compared with the distillery pomace, the pulp is very poor; 
when fresh, it contains crude fibre 0.4 %, N-free extracts 9.5 % and 9.4 % 
starch value. About 2.1 % of crude protein is present on an average in 
potatoes, but this is removed by the washing process. 

All these objections however seem to be removed by the machine which 
is shewn by Messrs Kukrs (Berlin-Tegel). 

The potatoes, 
after being well wash¬ 
ed, pass into hopper 
A beneath which a 
cylinder fitted with 
kniv^ b revolves very 
rapidly. The crushed 
potatoes arc mixed 
in vc ssel B with water 
coming from the re¬ 
servoir C. B is com¬ 
posed of an inclined 
trough in which a 
sieve with 6 sectors 
moves slowly Ow¬ 
ing to the inclination 
of the sieve the crush¬ 
ed potatoes lose their 
water at the top of 
the sieve and take it 
up lower down. Thus 
the starch is extract¬ 
ed in 15 to 20 mi¬ 
nutes This appara¬ 
tus, which can treat 
75 to 100 kg. of pota¬ 
toes per hour, only 
requires a force of 
0.8 kw. (Fig. III). -piQ — KVers apparattLs for the extraction 

Dietrich has of potato t.taicii 

made experiments to 

ascertain the output of the machine and to see how the different nutri¬ 
tive elements in a given quantity of potatoes are distributed among the 
products. 

25 kg- of potatoes are crushed in 6 minutes ; the apparatus is allowed 
to work for 20 minutes. While the sieve is actually revolving, the 
tap which allows the starchy water to run off is turned. The starch 
is deposited in a few hours. After the apparatus has been allowed to 
revolve for some minutes with the tap open, the pulp is removed from 
the sieve. 

[TIS] 
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The results obtained are summarised in the following tables. 


Experiment A [Potatoes poor in starch, extraction water used once only) 
Percentage composition of the moist substance. 


“ -C)-' 

Potatoes 

Pulp 

Residual water 

Dry matter.. 

. . . 21.66 

12.43 

2.57 

Mineral matter .. 

. . . 0.96 

0.46 

0.40 

Organic matter . .. 

. . . 20.70 

11.97 

2.17 

Crude protein. 

. . . 2.00 

0.99 

0.84 

Albuminoids. 

. . . I.41 

0 67 

0.50 

N-frec organic matter. . . 

. . 18.70 

10.58 

1.33 

Starch. 

. . . 14.50 

— 

— 


ExjDeriment B [Potatoes richer in starch, extraction water used 
4 times in succession). 

Percentage compositio'^^ of moist substances. 





Potatoes 

Pulp 

Residual water 

Residual water 
of extr. 3 

Dry matter. . . 



24.02 


15-38 


3.18 

2.79 

Mineral metter . 



0.95 


0.73 


d.Og 

0.62 

Organic matter . 

. . . . 


23.07 


14.05 


2.49 

2.17 

Crude protein . . 

. . . 


1.52 


I.I3 


1.09 

097 

Albuminoids . . 



1.05 


0.80 


0 79 

0.73 

N-frce organic matter . . 


21.55 


1 . 3-52 


1.40 

1.20 

Starch . 



18.2 


— 


— 

— 

Results of experiments A, B, C [the object of C xms to determine 


the minimum 

of water that could he used). 



1 



1 From ; 

luo kg. 

1 




Potato content in 

' of potatoes were 
extracted 

Nutritive ratio 

Amount 

Experiment 



1 

1 (starch) 



of water used 

dry 

matter 

crude 

protein 

starch 

% 

dry 

starch 

kg. 

% i 

of total { 
starch ^ 

potatoes! 

pulp -f 
residual 
water 

for 100 kg. 

potatoes 

I * 

! 21.66 


1 

) 

50-3) 1 

1 I : 5.5 

150 

A < 

2.00 

14 . 5 < 



: 9 . 4 < 




1 


( 

^ 8.2 

56.2! 

1 ( 

[ 1:5.3 

144 

3 j 

1 


18.2] 

1 9.6 

52.7/ 

• < 

) 1:4-4 

220 (80) 


24.02 

1.52 


1 / 

I : I4,2< 


4 } 

1 


i 

' 10.7 

58-8j 

) i 

f I : 3.9 

(i) 200 {75) 

I 1 

1 



1 

45.5^ 

' ( 

i 1:8.6 

lOI 

C 2 1 

. 21.74 

1.27 

15.6 

1 

48.1 

1: 15.2. 

1 ': 6-5 

(i) 173 (100) 

3 ( 

1 



' 7,6 

49.0^ 

1 i 

' 1:8.8 

120 


(1) The figures in brackets show the average amount of water used for all the extractions 
of the same series, whereas the figures beside them give the total amount of water tised in 
the special test under consideration. 
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The experiments show that with this particular machine it is possible 
to extract at least half the starch contained in the potatoes while all 
the important nutritive substances are collected in the pulp and the re¬ 
sidual water. R. D. 

714. Extraction of Oil from the Pulp and Kernels of Oil Palm Fruits. 

I. — AbeEJ^E Vandrn (Tng^ieur agricole. Note relative a la fabrication 
industrielle de Thuile de palmc. Bullehn des Maiteres Grasses dc Vlnstiiut Co¬ 
lonial de Marseille, No. 3, pp, 71-73 Marseilles, 1024 

II. — Chai^ot, C. L’extraction de rhuile de palme par dissolvant. 
VAgronomte Coloniale, Year ro, No 75, p. 85, Paris, 1924 

III. — Proc^6 ct appareil pour rextraclion de Thuile de pahne Bulletin 
des Maiidres Grasses de Vlnstitut Colonial de Marseille, 1924, No. 2, pp. 48-53. 
Marseilles, 1924. 

IV. — CoUPAN Concasseur Trieur d’Amandes de palmiste. Recherches 
ct Inventions, No 15. (New Series), pp. 548-549, figs. 2. Paris, 1924 

I. — The author first enumerates the causes producing an increase 
in the free acid content of palm oil and describes the defects in the wet 
(native method and Haakk method) process of preparing the oil. He 
then indicates the advantages of heating the pulp and describes the best 
method to employ. 

The pulp can be easily and economically softened by the action of 
steam without any pressure. If pressure is applied, an autoclave is neces¬ 
sary, but the length of the heating process is reduced ; ver>’ encouraging 
results have been obtained from laboratory experiments. 

Super-heated steam and hot air soften the pulp very satisfactorily, 
provided some of the moisture of the fruits has been driven off ; the exix?nse 
of concentrating the oil afterwards is decreased, but both super-heated 
steam and hot air require a costly plant. 

When the palm-nuts are placed in chambers heated by the direct 
action of fire, the colour of the oil is darkened and its market value is 
affected. 

Too expensive an installation is necessary for healing the bunches of 
nuts and thus reducing the trouble of separating the fruits from their 
stalks, but the ideal method would be to hang up the bunches in closed 
chambers artificially heated with steam under pressure or hot air. When 
they are quite dry a jerk would be sufficient to detach the nuts, while 
their stalks would remain attached to the upper part of the autoclave. 

Pressure should be applied immediately after heating. As the amount 
of water in the fruits makes it impossible to apply great pressure at first, 
the nuts must be subjected to low pressure at the beginning and the press¬ 
ure increased later, in order to exhaust the pulp completely. Recent ex¬ 
periments have shown that low pressure extraction of the oil begins at 
2 34 atmospheres, whereas the maximum oil flow is only obtained at press¬ 
ures of 50 atmospheres ; half the remaining oil is extracted from the pulp 
with pressures ranging from 50 to 100 atmospheres. Any pressure exceed¬ 
ing 100 atmospheres extracts fibrous substances together with the oil. 
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In order to obtain a higher oil 3deld than has hitherto been produced, 
it would be necessary to use pressures up to 425 atmospheres, employing 

hydraulic pumps of the type 
made by AixiOT and Co. Nott¬ 
ingham. The pulp present can 
be removed from the oil by a 
long decantation process. The 
crude product must never be 
allowed to get cold, as the pulp 
swimming on the surface would 
absorb many of the fat globules. 

II ~ MM. SiGG and Jac- 
QTTARi) (Paris) have tested an 
industrial plant constructed for 
the purpose of extracing palm- 
oil by means of a solvent, which 
in this case was mineral oil. 
The pulp was washed six times 
and after the sixth washing, 
the oil was slightly coloured 
Fig 112 — Palm kernel crusher which peiliaps warranted a 

seventh washing. 

The oil is extracted by the vapour of the mineral oil which eliminated 
the moisture of the pulp. The experiments showed that whole fniits 



Fig 113 — Palm kernel sorter 


are very little attacked by the solvent, while the kernels or palmistes 
are cooked. In this way the pulp alone can be treated. Any solvent 
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that does not attack iron may be used in this plant and the oil from the 
pulp of 1500 kg. of fruit can be extracted in 8 hours. 

III. — The two processes in question were patented in France 
and the patent rights have been purchased by Messrs I^ever Brothers 

IvIMITED. 

(a) PrepafcUion of palm-oil, — The patented process consists in 
dividing or crushing simultaneously the fibre and pulp of the pericarp of 
fruits that have been boiled, and then removing the fibre and cellulose 
tissue in such a way as to leave the nuts. 

Another process suggested for the treatment of the nuts of the oil- 
palm is to boil the nuts first, adding a small quantity of water and then 
subject the i)ericarps to crushing, preferably by means of the nuts 
themselves, until all their cells are broken and the fibres are disintegrated. 
This crushing can be carried out in a receptacle with a bottom, per¬ 
forated or provided with slits, although other apparatus, for instance, a 
ball crusher with pads answers very well. The pulp thus obtained can 
be put into a closed centrifuge in order to separate the oil from the 
water. 

A description is given also of an apparatus, consisting of a 
boiler with perforated bottom and bearing fixed and rotary shaking 
arms 

(b) Process for separating the nut-kernels from their shells, —This 
process consists iu subjecting nuts, like those of the oil-palm, to a 
rajnd rise of temperature in order to separate the kernel from the inner 
surface of the shell. This oi^eration can be carried out by the action of 
steam in an autoclave. The nuts can be freed from their pericarp before 
treatment, or the whole fruit may be so treated that the pericarp is steamed 
during the process. 

IV. — !M. G. Gveeois has invented a crusher-sorter for the kernels 
of palm nuts The apparatus is compOvSed of two parts that can be joined 
together, or used sex)arately. 

The crusher (fig. 112; consists of a nearly prismatic drum of which the 
inner surface is partially covered with diamond heads b. The nuts are put 
into the hopper c and pass (their discharge being regulated by a valve) 
into the drum where they are thrown against the diamond heads 
by a rotating projector cL The mixture of kernels and shells is eva¬ 
cuated at e. 

The sorter (fig. 113) receives the broken shells and kernels which find 
their way inhy A, fall upon an endless apron /, which is sharply inclined 
horizontally and moves in such a manner as to carry upwards the material 
it receives. The surface is studded with long, fine steel points (g) arranged 
obliquely. The kernels revolve upon this surface and find their way out 
at /, whereas tlie rough shells are caught and evacuated by / 2. The 
apparatus is furnished with two metal brushes i that sweep the kernels 
towards the exit /1, detach the shells and clean tlie apron. 

R. D. 

[ 114 ] 

13 — 



716 agrictoturai, inteixigencb 

7x5. The Development of Acidity during the Retting of Flax: its In¬ 
terpretation and Significance. 

Byrk, J. Vargas and Noddkr, C. R. (Linen Industry Research Associa¬ 
tion, Belfast). Journal of the Textile Institute, Vol. XV, N® 5, pp. T 237-T 272, 
figs. 24. Manchester, 1924. 

The authors treat this interesting problem under the following heads : 
experimental retting tanks; methods of conducting a ret; estimation of 
acidity of retting water; graphical representation of results; description of 
graphs obtained in a typical ret; interpretation of graphs ; application of 
the acidity curve method of control to experimental work; temperature 
influence ; ripeness of straw ; preliminary leaching ; character of water ; 
retting in flowing water ; condition of straw; twice retting; determination 
of technical end-point in practice. 

Problems in connection with the retting of flax are'discussed with spe¬ 
cial reference to the character of the fibre-bundles and of the tissues in 
which they are embedded. The importance, both for scientific and indus¬ 
trial purposes, of having some means whereby corresponding stages in 
different rets may be recognised is pointed out. It is believed that a study 
of the development of acidity has afforded a satisfactory method for this 
purpose. By its use four stages in the retting process have been recognised ; 
these are discussed and an interpretation of them has been put forward. It 
is further pointed out that the recognition of these four stages makes pos¬ 
sible the accurate determination of the technical end-point, namely, the 
stage at which retting should be stopped in order to obtain the best results 
in the after processes. 

The paper concludes with a discussion of the possible application of 
the method for the determination of the technical end-point in factory 
practice. A method is described of following the progress of retting by 
the use of a convenient apparatus which measures the electrical conduct¬ 
ivity of the retting water. W. S. G. 

716. The Retting of Colonial Textile Plants by Means of Bacillus 

felsineus. 

I. Bruno, F. Cultura e macerazione industriale microbiologica dell* A gave 
sisalana, VAgncoltura colomale. Year XVI, No 4, pp. 121-13X, figs 4, sepa- 

' rate from text, bibliography. Florence, 1923 

II. Bruno, F. Studio suUa cultura ed industrializzazione della Bohemena 
mvea. Ibidem, No 9, pp 321-332, bibliography, 1923. 

Carbonis, D. La macerazione delle piante tessili coloniali col Bacillus 
felsineus. Ibidem, Year XVIII, N® 4, pp. 121-199, 6 tables separate from 
text, 1924. 

I. — Agave sisalana is grown here and there throughout Southern 
Italy where it does exceedingly well, but up to the present no attempt 
has been made to use the plant for industrial purposes and it has there¬ 
fore never been cultivated on a large scale. The fibre can be extracted 
mechanically when the plantations cover thousands of hectares, but this 

[YIS^TIC] 
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process is not suitable where only a few hectares are under the crop, and 
it is impossible to contemplate setting up a cooperative establishment 
on account of the high cost of transport and also of the fact that only 
4 to 5 % of the material can be turned to account. 

Dr. Bruno undertook to solve the problem of the possible industrial 
use of the plant under the conditions obtaining in Southern Italy. He 
found by experiment that retting with Bacillus felsinetis is an easy, prac¬ 
tical and economical process resulting in the production of a fine resistant 
fibre that is now much in request on the Italian market which obtains 
its supply from London. 

In Sicily alone, there are 72 000 hectares of land that could be used for 
growing this crop. The author gives information regarding the methods 
of growing the plant and the yield to be expected. In the Colonial Garden 
of Palermo, it lives for 13 years before throwing up its flower-spike. 

II. — Bohmeria nivea (“ seta ve^etale rami^, ** urtica bianca 
China grass), which supplies a very elastic, soft and glossy fibre, grows 
extremely well in Sicily, while in Somaliland it can be cut 5 or 6 times 
a year. The great drawback to extensive cultivation both in Italy and 
the Italian Colonies is the difficulty experienced in rapidly removing the 
hairs and cortex and degumming the stems. 

The author examines the botanical characters of the plant, the me¬ 
thod of cultivating it, and the process of extracting the fibre. He also 
records the observations he made in the course of his own experiments 
in the Colonial Garden at Palermo where he obtained 4 cuts in the year 
viz., in the middle of June, at the beginning of August, towards the end 
of September, and in the first half of December, the amount of stripped 
stems per hectare l^eing respectively 147, 209, 153, and 112 quintals with 
a setting of 25 500 plants per hectare. 

The crop could be used for industrial purposes if the retting were 
effected by Bacillus felsineus. By this process, which is described by 
the author, 3 to 3.15 % (calculated on the weight of the stalks) of fibre 
ready for spinning could easily be obtained. Bohmeria textile fabrics 
are made in Italy, but the fibre employed is imported. The author re¬ 
commends its more extensive cultivation and according to the data which 
he supplies the undertaking could be made very profitable. 

III. — In true retting, the cellulose and fibrous elements are se¬ 
parated from one another by tlie solution of the cementing sukstances 
whereas in pseudo-retting, the decomposition products remain and must 
be removed by washing accompanied by more or less energetic rubbing. 
The only agent of true retting " that is so far known is Bacillus felsineus^ 
an anaerobic micro-organism which was discovered by Dr. Carbone in 
1916. The agents of pseudo-retting are the aerobic pectic ferments. 
A pure preparation of B. felsineus which will last for years has been put 
on the market under the name of felsinozima by the Serotherapy In¬ 
stitute at 14 Via Lecchi, Milan. Its use enters into the simplest industrial 
operations. This method has been adopted for over a year at the factory 
of Messrs. M. Bruneeei di Pascano and Co. of Manorbio (Prov. of Bre¬ 
scia) where flax and also hemp are worked. 

l%u\ 
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In the experimental department of the Microtherapic Institute, the 
author has used B. felsineus for retting various other plants, some of 
which are of special interest for Colonial agriculture. He describes 
the results he has obtained in the article under examination. He has 
tested: unrettable peants : leaves of Washingtonia felifera, Chamae- 
tops humilis, Gynerium argenteum \ stems or branches of cotton. Ret- 
TABEE PEANTs, HEMP TYPE (whose outer tissue fibres can also be retted): 
Sida (Abutilon) Avicennae (fibre yield 13.5-22 % of the dry stems) ; 
Asclepias Cornuti (fibre yield about 15 % of the dry stems); Sphaeraclea 
angustifolia ; Grewia appositifolia and Gr. oricntalis. All are easily retted 
in 3 to 6 days. 

Rettabee peants of the MtJEBERRY TYPE (the rettable fibrous por 
tion is covered by unrettable layers, which must be broken through, or 
removed, before retting, and usually consist of a much chitinised epi 
dermis. To this group belong many colonial plants. Rami^, Ricinus, 
Girardinia condensata, Neoglasiovia variegaia coro^ " or “ caroa "') 
"tiou'* or tucum(Brazilian palm) (i). Gonphocarpus fruHcosus — 
Agave sisalana, A . americana, A. candelabrum, A . yuccafoUa, A. Sepuppi, 
A. Rumphii, Yucca gloriosa, F. altissima, and F. gigantea, Sansoviera 
cylindrica, and S. seylanica. The author gives a detailed description 
of the results he obtained from these various species and concludes that 
many of the textile plants of hot countries can easily be retted by means 
of Bacillus felsineus (2). F. D. 

717. Technological Observations on Agave Fibre from Indo-Ghina. 

Roehrich, O. Etude technologique d'une filasse d’agave dTndo-Chine. 
Bulletin de VAgence Gdnerale des Colonies, Year 16, No. 181, pp. 1-7, i plate, 
Melun, 1923. 

A detailed description of the special characteristics of agave fibre from 
Indo-China, the chemical reactions and the tensile strength as compared 
with sisal. Although a somewhat short staple, the twisting quality is 
exceptional and very suitable for carpets, etc. but rather inferior to sisal 
for twine manufacture. M. E. Y. 

718. Preparation of Mimosa Bark for Sending to Europe. 

PASSEEkGUE G. (Chef de travaux h la Station d'essais de Machines). Pre¬ 
paration des ^corces de Mimosa |x)nr Texp^ition en Europe. VAgronomie 
Coloniale, Year 10, No. 74, pp. 42-48, figs. 4. Paris, 1924. 

In order to avoid the great difficulties involved in the importation from 
the Colonies of tanniferous barks, it has been suggested that the tannin 
should be extracted and sent instead of the bark. Unfortunately, the 

(1) This is the Badris setosa. See: Entico Xezxeira da Fonseca, Indicador das Ma- 
deiras 0 Plantas uteis do Brazil. Rio do Janeiro, Offidnas Graphicas Villas Boas and Co* 
1922. (Ed,) 

(2) See also: De Cakbonb. Ea macerarione industriale delle piante tessili col Ba» 
cillus felsineus. Stab. Tip. Stucchi, Cerotti and Co. Milan, 1920. (Ed.) 

plT-118] 
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extraction of the tannin is such a delicate matter, that it has been found 
better to export the bark itself after it has undergone certain treatment 
for reducing its volume which consist in cutting, pounding and compress¬ 
ing. The author describes the various materials now used, their method of 
employment and the power required. R. D. 

719. New Method of Extracting Perfume from Plants. 

LindET. Nouvelle mdlliode (Vextraction des parfums des plantes. Comptes 
rendns des Stances de VAcaddmie d*Agriculture de France, Vol X, No 7, pp. 169- 
170. Paris, 1924. 

M. Oddo has discovered from his experiments made at the factory 
of Lautikr fils at Grasse, that about one-third moie essential oil can be 
obtained without any loss in scent value by grinding rose or jasmine 
petals before digesting them with i)etroleum ether ; the effect is even more 
certain if the crushed flowers are pressed into a cake before being subjected 
to the action of the solvent. 

This treatment has the advantage of liberating the essential oil in 
the form of a glucoside which comes into contact with the diastase. On 
the other hand, pressure after grinding reduces by 50 % the amount 
of matter to be treated with petroleum ether. 

MM. IvAODiER and Oddo both state that by leaving jasmine flowers 
for some time in the presence of anhydrous sodium sulphate, or magnesium 
sulphate, the blossoms are dned without any change in their composition, 
and their yield of essential oil increases about 30 % if they are digested 
in contact with petroleum ether. If, however, in the extraction process 
the fat or oil is replaced by powdered charcoal, the scent of the flowers 
is absorbed, and the petroleum ether, when ])laced in contact with the char¬ 
coal, takes up 20 % more of the scent. R. D. 

720 The Turkish Tobacco Industry in Asia Minor and Macedonia. 

STEU.A, L M. Journal of the Department of Agriculture, Union of South 
Africa, Vol VIII, No. 4, pp 388-407, plates 5 Pretoria, 1924. 

Results of an investigation made by the author in 1922. This in¬ 
cludes an inspection of the tobacco warehouses, showing the method 
adopted for stacking and fermentation, cleaning, pressing, grading and 
classification, and also descriptive details as to the cultivation methods 
employed in Asia Minor and the systems of curing and marketing. A 
comparison is made with South African methods of producing Turkish 
tobacco, and the exceptional possibilities noted of extending this cul¬ 
tivation over a far wider area in that country provided that adequate 
arrangements are made for well equipped warehouses. M. L. Y. 

721. The Preservation of Fresh Fruit and Flowers. 

ZmKRi, G. Alcuni appunti suUa conservazione della frutta fresca. Rivi- 
sia del Fredda, Year IX, No. 1, pp. 18-23 ; No. 2, pp. 42-48. Roma, 1923. 

The existence of cold storage for the preservation of fruit is closely 
connected with the presence of an Association of growers and fruit sellers 
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in the country, for it is only rarely that a single business of production or 
trade could bear the expense of the construction and upkeep of a cold 
storage depot as it is necessary to have a constant supply of products 
for stoiage. A cold storage depot for fruit can be used, during the off 
season, to preserve vegetables, eggs, milk, butter, flowers etc, so as to 
give a remunerative 3deld each month. The preservation of meat is a 
matter for urban cold storage and not rural especially because of the 
peculiar odours generated by animal products, which might impair the 
flavour of substances subsequently introduced into the refrigerators. 

The preservation of fruit in cold storage is beneficial because it retards 
the process of ripening ; sometimes, especiall}" at too low temperatures, 
ripening is arrested, the products damaged and brown spots appear on the 
sldn. 

As different kinds of fruit behave very differently one from another 
no general rule can be given. It is therefore necessary to make separate 
observations for each type. 

The duration of preservation increases in a variable manner as the 
temperature decreases. Generally the best temperature is about o^C, 
but in certain cases a temperature below o^C is recommended. 

The relative humidity and the circulation of air should be regulated 
according to the kinds of fruit For berries, for exaniple, which easiiy 
become mildewed, the most suitable conditions are a rather low degree of 
humidity and not too strong a circulation of air, while for other fruit 
it is well to maintain a moist still atmosphere, so as to avoid premature 
withering or wrinkling. The temperature of the fruit is generally slightly 
higher than that of its environment. This difference gives an indication 
of the progress of the process of ripening and its increase indicates the 
moment at which the fruit ought to be taken out of cold storage and sold. 

Generally while the fruit is in cold storage a decrease in the character¬ 
istic acids takes jilace : at first this makes the taste sweeter and more 
delicate, but later when the limit is passed the value of the fruit decreases. 

Decrease in weight depends, for the most part, on the evaporation of 
moisture; for healthy and undamaged fruit this decrease is not con¬ 
siderable. 

In the case of preservation of flowers by cold the problem is not so 
simple as for fruit. In fact the natural winter period of rest is replaced 
by an artificial period of rest, which may last for 8 or q months and en- 
* ables any kind of flower to be procurable at any time of the year. 

Generally young plants or seeds are placed in boxes, well filled with 
moss or mould, so as to avoid excessive drying, having first been watered; 
they are then kept at a temperature between — 29 C and 4 The 
freezing point, which varies for each plant, must not be passed, even for 
a short time, otherwise the protoplasm dies. 

The general minimum temperature — 2 ^C given above is determined 
by the fact that the begonia, whose freezing point is the highest, freezes 
at — 2<>6C, while the freezing point of ivy (the lowest) is *—23«C, 
of the violet —g^C, of the tulip bulb and that of the cherry laurel 
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On the other hand temperatures above +6<H^ cause a process of fer¬ 
mentation which is dangerous for the plants. 

P'or restarting growth care must be taken to accustom the plants to 
the conditions of temperature and light. They should consequently 
be kept shut up for 2 or 3 days at a temperature of about +I5®C; 
the young plants should then be taken out of the boxes and left for se¬ 
veral days in half-darkened cellars. By degrees the plants which are 
still blanched, will be accustomed to the sunlight and in a few days 
they will be completely revived. F. D. 

722. Variety of Fruit relative to Cold Storage. 

Maccioni, M. Influenza del fattore “ variata ** suHa durata di conserva- 
zione della frutta in frigorifero. BoUethno della R. Societd Toscana di OrticoU 
tura. Year XLIX. Nos. 1-4, vol. IX {4th Series), pp. 3-9, tables, Florence, 1924. 

Observations have been made at the “ R. Scuola di Pomologia at 
Florence (Italy) to demonstrate the conservation characteristics of different 
varieties of fruit in cold storage. It has been noted often that fruits such as 
pears, apples and plums, are affected in different ways according to variety. 

The author reports the results obtained by the “ Societa Frutteto 
Cogo and elsewhere with pears classified as summer ripening (July- 
September) and autumn ripening (October-December). For the first group 
the average period for cold storage was determined as 27-72 days. The 
William pears were the least resistant and the Clapps Favourite" 
the most durable. For the second group, the average period for cold stor¬ 
age was 30-75 days, Beurre Hardy " and " Duchesse d'Angoultoie " 
standing first as the most durable and " Beurre d'Amanlis " the contrary. 

Full details are given as to the period of conservation for some 19 va¬ 
rieties. M. L Y. 

723. The Industrial Uses of the Kakl Fruit. 

I. Cauda, A. Aceto di kaki, II ColUvatore, Year 70, No. 12, pp 375. Casale 
Monf. 1924. 

II. Manzoni a proposito di aceto di kaki. Ibidem, No. 15, pp. 468-469. 

I. The following method of preparing kaki vinegar has been recom¬ 
mended by Prof. Cauda as gi\ing excellent results. Quite ripe fruits are 
selected and reduced to pulp ; the pulp is then boiled for about 30 minutes 
and left to cool down to 300C, after which i % of ripe medlar pulp is 
added. The receptacle containing the mixture, which should be a vessel 
with a wide mouth and only half-filled, is left open in a warm place, prefer¬ 
ably in the sun. In a fortnight, a large amount of acetic acid is 
produced and the vinegar thus made has a pleasant, aromatic taste. If a 
large quantity is required, the pulped kaki fruit is diluted with two-thirds 
of water and the liquid obtained is filtered off. 

II. In 1921, Signor h, Manzoni, of the " R. Scuola di Viticoltura ed 
Enologia " of Conegliauo, made excellent vinegar with a pleasant odour and 
taste and containing 89 % of acid from fermented kaki-fruit juice to which 



722 


AC^aCtn^TORAI. INWIMOENCB 


some add (tartaric or dtric) or potassium bi-tartarate or wine-yeast had 
been added. Alcohol as good as that made from the distillation of sugar can 
be obtained from the juice of kaki-fruit. Further a delidous beverage with 
9.6 % of alcohol can be made from the kaki-fruit adding a fourth part of 
grape must. It will keep for at least 3 years as has been proved by actual 
experience (i). F. D. 

724. Some Methods for Preserving Mangoes. 

Zamuco, C. T. and Lomibao, P. The Philippine Agriculturist, Vol. XXII, 
No. 8, pp. 323-331, bibliography. Los Banos, (Laguna), 1924. 

As the mango quickly decays, experiments have been made in the Phil¬ 
ippines to find a satisfactory method of preservation, thus making the 
fruit available for export. Before packing and during the following six 
months the dried fruit was closely observed for appearance and flavour. 
Previous to canning and dehydrating, the mangoes were allowed to become 
yellow and fairly hard and then cleaned, classified as to size, degree of 
ripeness, and freedom from disease. After slicing, the sections were placed 
in a salt solution and then on to trays for sulphuring or drying, or into the 
preserved syrup for canning. 

Comparison were made between sun drying, sulphuring and sun drying, 
artificial heat. The results indicate: (i) the great advantage of drying 
or evaporating mangoes, over any other means of preservation as regards 
reduction in bulk of the fresh fruit; {2) fruit at the proper stage of ripeness, 
when peeled, quartered and sulphured, for 30 minutes, dries more quickly 
than when not sulphured and evaporation takes place more rapidly in 
trays on a cement floor than on either bamboo or sod; (3) evaporation 
independently of weather conditions by using artificial heat at an average 
temperature of 67^^ C gives a better appearance and flavour than when sun 
dried; (4) canned mangoes with thin syrup retain their attractive natural 
colour, medium acid and sweet flavour and semi-melting consistency, to 
a greater degree than by any other method of preservation tried. 

M. L. Y. 

Animal Products. 

725. The Colour of Milk and its Food Value. 

Doan, F. I. (Dairy Husbandry Department, Maryland Agricultural Ex¬ 
periment Station, College Park, Maryland). The Colour of Cow’s Milk and its 
Value, Journal of Dairy Science, Vol. VII, No. 2, pp. 147-153, Table I Balti¬ 
more, 1924. 

Milk is an almost opaque liquid, composed of fat globules in a tempor¬ 
ary emulsion, casein, colloidal albumen, sugar, albumen and salts in solut¬ 
ion. It varies in colour, from yellowish-white to almost pure white, or 
even bluish-white. The colour of milk depends on various factors of which 
the most important is the yellow hue of the fat globules, but the size of 


(i) See R. 1922, No. 492 {Ed.) 
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the globules influences the tint of the milk quite as much as their colour. 
In fact the surface of the small globules is larger in proportion to their size 
than the surface of the larger globules, and since the Ught is reflected in 
all directions from these surfaces, the reflexion may be greater and more 
diffused in the case of milk containing small globules, so that such milk 
may look whiter than milk with large globules although, other conditions 
being equal, the total fat percentage is the same. 

The opaqueness and whiteness of milk are also affected by the number 
and size ot the colloidal substances present, but it has been ascertained 
that the amount of fatty matter is the chief factor in determining the 
colour. 

It may be said that the yellow colour of different milks will vary in 
proj)ortion to the number of the fat globules present, even if these globules 
are all of the same shade. Pai^mer and Eckees have shown that the 
pigment of milk fat is carotin associated with a small amount of xantho- 
phyll, and that these i)igments are identical with the pigments found 
in the green and the yellow parts of plants. They are absorbed with the 
animals' food and secreted in the butter-fat without having undergone any 
visible cliange. It is thus shewn that it is possible to alter the colour of 
the butter-fat in milk by varying the amount of pigmented foods in the 
ration, and the difference in the colour of spring milk as compared with 
that of autumn and winter milk is also thus explained. At the Maiydand 
Station, two cows were fed a ration of forage-beet silage, beet pulps and 
concentrates ; their milk contained fat with a coloration coefficient of 5 ; 
on adding to the ration 9 kg. of green rye, the colour coefficient rose 30 
units in 15 days. 

It is well-known that colostrum is always of a \ery deep colour ; this 
is chiefly due to the intense coloration of the fat which is increased by the 
amount of lipochrome present at the time. In the case of 2 cow^s, the 
coloration coefficient of the colostrum was 43 units a day after the animals 
had calved and this figure fell to 5 units in the course of 6 to 16 days. 

The depth of the colour of the colostrum does not depend solely upon 
the greater or less amount of pigmented food given, for it is ]>robable that 
during the lactation period, there is an accumulation of j^ellow pigment 
in the body fat which is broken up and secreted in the first milk after calv¬ 
ing. The intense colour of colostrum may also be due, at an}* rate in 
part, to the absorption of the corpus luteum in which Palmer and Eckxes 
detected a large amount of carotin. In short, the pigmentation of milk 
is caused in the first jdace by the colour of the fat, that is to say, by the 
amount of lipochrome it contains, as well by the high percentage of 
fat in the milk. Naturally, other factors affect this coloration but only 
in a secondary degree. Amongst these factors may be mentioned the 
greenish-yellow colour of the milk semin caused by a pigment called 
lactochrome, which is the same as the urochrome found in urine. The 
effect exercised by the colour of the serum in the pigmentation of the milk 
is not well understood, but is none the less real. 

The colour of milk is an important question commercially, for custom¬ 
ers unanimously prefer yellowish milk, as they consider it to be the richest 
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in cream. The theory has also been put forward that carotin and the fat« 
soluble vitamine A are identical, or at least closely associated. This has 
however, been strongly opposed by Palmer and lb:NNEDY who maintain 
that a milk containing slightly-coloured butter fat is not necessarily 
deficient in vitamines, but under present trade conditions, it is true that the 
above theory proves correct in the majority of cases. In any event, the 
milk of a cow that has been fed a liberal ration of green forage contains 
highly pigmented fat and has a higher vitamine percentage than the milk 
of a cow given hay, silage, roots and concentrates. 

The author describes the apparatus used in the colorimetric testing 
of milk-fat, as well as the method ot preparing milk samples for this test. 
He afterwards summarises in a table the results of an experiment made for 
the purpose of testing the variations produced in the pigmentation of the 
butter-fat by changes in the cow’s diet. From this table, the following 
conclusions may be drawn : the pigmentation of the fat varies approximately 
in relation to the amount of green food assimilated. It may be true en¬ 
ough that the colour of milk is not of supreme importance, and yet under 
present commercial conditions it is certainly a guide to the quality ot the 
milk as regards its vitamine content, and probably gives an indication 
of the presence or absence of other vitamines that should be taken into ac¬ 
count in determining the food value of the milk. 

P. D. 

726 Changes in the Specific Gravity of Milk during its Passage through 

various Machines, 

Rahn, O. Veranderungen des spezifischen Gewichts der Milch durch 
Molkereimaschinen. Molkerei-zeitung, Year 38, No. 38, pp. 779-780. Hild- 
esheim, 1924. 

In 1913, Fleischmann and Wieger {Journal fur Landwirtschaft, 
Vol. 61, p. 283) showed that milk which has been heated a short time 
previously has a lower specific gravity than the same milk when it has 
been left longer to cool after heating. This difference is due to the fact 
that the fat as it gradually solidifies acquires a greater specific gravity. 

These observations may be supplemented by some data concerning 
the alterations taking place in milk during its passage tlirough the different 
machines (regenerator, pasteuriser, centrifugal cleansing apparatus and 
refrigerator), in the course of the tests carried out at the Physical Institute 
of the '' Preussische Versuchs und Forschungsanstalt ” at Kiel of which the 
author is Director. 

The results of these trials fully confirmed the observations made in 
industrial practical dairy work. Shortly after the milk has passed through 
one or more of these machines, the specific gravity of the milk is reduced 
by some thousandth parts. The fall in specific gravity induced by the 
centrifugal apparatus is due to the air incorporated in the liquid and hence 
it is greater the more rapidly the machine revolves. 


F. D. 
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727. The Destnictiye Action of Unboiled Milk upon Bacterial Fer¬ 
ments kept in Sterilised Milk: The Empirical Selection of Lactic 
Ferments. 

MazE, P. De rinfiuence du pouvoir bactericide du lait cm sur les ferments 
lactiques entretenus dans[|du lait st^rilis^ et de la selection empirique des ferments 
lactiqiies. Comptes rendus de VAcademic des sciences, VoL 178, No. 17, pp. 1434- 
1436, Paris, 1924. 

It is probable that the bacterio-destructive power of fresh milk which 
depends on the alexins taken up from the blood varies in the different breeds 
of dairy cattle. It is especially strong at the beginning of spring, owing 
to the effect of the change in iet. The fact that lactic feniients kept in 
sterihsed milk lose their “ immunity ** in relation to fresh milk must be 
taken into consideration, if it is wished regularly to prepare active lactic 
ferments. 

The acquired or natural immunity of resistant species is maintained 
by a treatment which has been adopted as a result of practical experience. 
Such immunity is turned to account by the Breton farmers’ wives in the 
preparation of viscous milk gros lait '*), or gweden The milk is 
inoculated immediately after being drawn from the cow's, i. e., at a tempera¬ 
ture of 35^-3800, with about 2% of fermented milk taken from a previous 
preparation. The milk curdles in 10-12 hours in summer, and at the same 
time assumes a gelatinous consistency which persists, even when the milk 
is vigorously churned. The lactic ferment of gweden ” occurs in the 
form of long chains of spores enclosed in a thick mucilaginous sheath. When 
cultivated in sterilised milk at I50®C, this ferment more or less quickly 
loses its property of making milk viscous ; but rapidly regains this powder 
after passing several times through unboiled milk, or serum from cattle, pro¬ 
vided neither substance contains the bacterio-destructive principle. 

F. D. 

728. A New Practical Method for Estimating the Cream removed 
from a Sample of Milk. 

Carrieu and CastagnE, Nouveau procM€ praticiue pour apprecier 
r^cr^mage d’un ^chantillon de lait. Le Lail, Year 3, Part IV, No. 33, pp. 188- 
192. figs. 2. Lyons, 1924. 

The authors have adopted, as a basis for their work. Dr. Septkeici’s 
process for detecting the addition of water to milk and have applied it 
to the estimation of the extent to which the cream has been removed. 
The principle of the method is as follows: If two organic liquids, one of 
which is coloured, are brought into contact, different coloured images 
are produced which are called “ morphological phenomena. ” The 
authors have studied the technique of the method and the importance 
of the evidence it affords as to whether or not the milk has been watered. 
Twenty-five drops of fresh, pure serum are mixed with one drop of Chi¬ 
nese ink. A series of large drops of the milk to be investigated is allowed 
to fall upon a sheet of glass, and one drop of the liquid indicator is placed 



726 A<mCVLnrBLAL INTEIXlGfiNCK 

in the centre of each. When the milk is skimmed, but not watered, the 
indicator floats, and clear spaces that disappear are formed in the drop 
giving it a stellar appearance ; then rectilinear radiations are formed 
which cover all the drop and make it appear iridescent. 

If the milk has been skimmed and adtdterated by the addition of 
34 of water, or if it has not been skimmed, and whether or not wa¬ 
tered, the indicator sinks into the drop. Boiling does not affect the 
results. 

The phenomenon is positive in the case of skimmed milk to which 
no water, or at most only i /8 of water has been added. If a negative 
result is obtained from any given sample, the sample is skimmed and 
the work begun again. Under these conditions, a positive result shows 
the milk to be pure or almost pure, whereas a negative result proves that 
25 % or more water has been added. The chief defect of this method is 
its inability to reveal the presence of less than 20 % of water and it is 
thus insufficiently delicate for present requirements. The authors have 
successfully employed numerous serums and results have been quickly 
given in every case. The fact tliat the reaction is always distinctly pos¬ 
itive in pure skimmed milk suggested to them a further means of using 
this method, viz., in the determination of the removal )3y skimming of 
25 % or more of the cream. Milk that has been entirely freed of its cream 
by centrifuging is used in the various dilutions of pure whole milk, the 
amount added being determined by Gerber*s process. Milk from which 
^00, 75, 50 qnd 25 % of the cream has respectively been removed always 
gives a positive result, A lower degree of skimming gives results that 
are less clear, indeterminate, or even doubtful. With the exception of 
rare cases where it is visible to the eye that milk has been skimmed and 
watered to a large extent, the method is of real practical use for detect¬ 
ing the skimming of a sample of milk. It is of great use when adopted 
in the case of milk proved by previous testing not to have been watered. 
The results obtained are then extremely conclusive as regards the de¬ 
tection of skimming involving the removal of 25 % or more of the cream. 
A positive reaction shows the milk to have been deprived of most of its 
cream ; a negative reaction proves that the milk is whole, or has been 
skimmed to an imperceptible extent, a doubtful reaction testifies to the 
removal of a little of the cream. 

P. D. 

729. The Effect of Dairy Operations upon the Cream on the Surface 

of Milk. 

Martin, W. H. and Combs, W. B. (Dairy Husbandry Department, State 
College, Pennsylvania). The Eflect of Milk Plant Operations on the Amoimt 
of Cream Rising on Milk. Journal of Dairy Science, Vol. VII, No. 2 pp. 197- 
204, tables 5, graph i, plate i. Baltimore, 1924. 

The consumer often judges of the richness of milk from the amount 
of cream that rises to the surface of the bottle, but unfortunately this af- 
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fords no evidence of the fat content of the milk, for the layer of cream is 
often reduced in thickness by the transport of the milk to the dairy and the 
operations to which the milk is subjected. A study of the effect of these 
various operations upon the cream rising to the surface of milk has been 
made at the Pennsylvania State College Creamery. The factors studied 
were; clarifying, pumping cold and hot milk, shaking hot milk, various 
methods of heating and cooling pasteurised milk. 

The capacity of milk for producing cream was estimated by taking 
samples of milk before and after each operation; these samples were placed 
in graduated cylinders, so that the cream percentage could be read off 
at once. The cylinders were kept at the temperature of melting ice and 
readings were taken every hour during the 24 hours. 

Milk at 550 F and 90^ F on being treated in the I)e Laval centrifugal 
clarifier showed little tendency to cream production. No decrease was 
noted if the milk was heated to 900 F after clarification. 

Pumping cold milk does not cause it to lose its creaming power and 
the diminution is very slight if the milk is pumped when it is hot. 

With a view to determining the effect of pasteurisation and cooling 
upon the creaming of milk, the following experiments were made After 
pasteurisation, some of the milk was left in the basin to cool while the re¬ 
mainder was rapidly cooled by passing over a surface refrigerator immedi¬ 
ately after it had been heated. Various types of pasteurisers were also 
tested. It was discovered that, as compared with the volume of cream 
rising to the surface of raw milk, there was a loss of 30-35 % and 60 ”0 
in milk that had been pasteurised and cooled in a receptacle with glass 
walls ; the loss was reduced to 7.8 % and 15 % if the cooling had been ef¬ 
fected by means of a surface refrigerator and immediately after the heating. 
The loss was 8.17 and 15 % in the case of milk ijasteurised and cooled 
in a pasteuriser with serpentine cooler, but the loss in the same milk cooled 
on the refrigerator fell to 3 or 7 A similar experiment once registered 
a gain of 8 must tlierefore be concluded that milk cooled in a 

pasteuriser loses much of its creaming capacity, but the extent of the loss 
depends on the t^'pe of pasteuriser used and the amount the milk is shaken. 
Hot milk when shaken gradually loses its power of creaming; the loss is 
slight during the first two hours, but subsequenth’' rises to 25-^5 The 
only means of preventing tliis lo.ss of creaming is to cool the milk as rapidly 
as possible and with the minimum amount of shaking. The partial failure 
of milk to cream is generally attributed to a mechanical cause, a kind of 
division by shock of the fat globules. The following ex])eriment was 
conducted with the object of testing this theory. Some whole milk was 
skimmed, and both the cream and the skim milk were shaken for several 
hours. Then the cream and the milk were mixed together. It was found 
that the shaking had little effect on the cream but the layer of cream that 
rose to the surface of the reconstituted milk was much thinner than it 
would have been normally. The chief cause of the variation in the amount 
of cream rising to the surface of milk is an alteration in the whey, but not 
in the butter-fat of milk. 


P. D. 
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730. Bacterial Flora in Ripening ** Grana Cheese. 

DaxIvA Torre, G. Contenuto microbico nella maturazione del formaggio 
grana. A nmli delVIsHtuto spenmentale di Casetficto %n Lodt, Vol II, Nos 5-6, 
pp. 174-176. Lodi, 1924. 

The normal bacterial flora of Grana cheese has been found by the 
author to differ but little from that of other cheeses made from boiled curd 
pasta cotta. The greater number of the bacteria and those which remain 
longest in the cheese are the types producing the lactic ferments, and espe¬ 
cially certain short rodlike fonns some of which have no coagulating 
power, whereas others coagulate the milk more or less quickly, with or 
without the evolution of gas, with these bacilli are associated various cocci; 
these have a favourable action on the cheese and hasten its ripening. 

F. D. 


731. Fmmenthal Cheese in Boxes* 

Butenschon, H. Schachtel-Emmenthaler olme Rinde Molkerci-Zeitung, 
Year 38, No. 29, pp. 560-561 Ilildesheim, 1924 

Since about 1912, the firm of Gerber and Co. of Thun (Switzerland) 
have been putting on the market a special type of soft cheese made in 
cubes covered with tin-foil and packed in shallow, round boxes (dia¬ 
meter lo-ii cm.; height 2.5 cm. weight 125 or 250 gm.) which at once 
became widely popular. This is a very fine cheese with a consistency 
midway between that of a hard and a soft cheese respectively. It is now 
made by other Swiss firms and also in Germany and Austria under the 
names of Schachtel Emmenthaler ohne Rinde ” (Rindless Emmenthal 
cheese in boxes), “ Schactelkkse(boxed cheese), “ Portionenkase 
(cheese cubes). This kind of cheese aroused much interest in the United 
States. Very inaccurate and discrepant accounts have been circu¬ 
lated as to the manner of its manufacture which are corrected by the 
author. 

The ordinary apparatus that serves for making cheeses of boiled curd 
cannot be employed in the manufacture of cheese for packing in boxes 
and it is necessary to have a special machine of the type produced by 
a Swiss firm and recently also manufactured by a German house. 

The cheese is prepared in the following manner: Emmenthal, or 
some other cheese, is taken when hard and perfectly ripe, and finely grated 
by means of a special machine, after which it is worked in vessels that 
can be heated and in which the pressure is reduced. The mass is at first 
leathery and thread-like, but it soon assumes the consistency of cream, 
so that it is easily poured into little receptacles of tin-foil that have been 
made in the required shape and size by means of a machine. The full 
receptacles each contain about 45 gm. of cheese and are hermetically 
sealed by machinery, left for some time in a cool place and then packed 
in cardboard boxes. 

F. D. 
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732. The Bulgarian Cheese, Kaschkawal 

Heiduschka, a. (Landesstelle fur “ offentliche Gesundhdtspflege, 
Dresden). Uber dem bulgarischen Kase, “ Kaschkawal **. Zeitschrift fur 
Untersuchung der Nahrungs und Genussmittel, Vol. 47, Part 4, pp. 260-261 
Miinster, 1924. 

From the data furnished by As. Zlataroff {Jahrbucher der Umversi- 
idt, Sofia, Vol. 19, No. 3, 1922-1923) it is seen that a large amount of Bui 
garian Kaschkawal cheese still continues to be exported. 

Before the War, the annual production of this cheese was 5 to 6 thou¬ 
sand tons of which some two thousand were exported. 

Kaschkaval is made almost exclusively from ewes' milk, rarely 
from the milk of goats and never from that of buffaloes The essenti^ 
point in its manufacture is the almost complete removal of the whey which 
is eliminated by pressure. The curd is then allowed to ferment for two 
days at longest and worked in water at 50<>-6oo C until it becomes of a 
gummy consistency, after which it is made up into balls that are kept 
for 3 to 5 hours in metals moulds. The forms are then salted and placed 
in rows one above another. For 2 or 3 weeks, the cheese are salted and 
arranged in layers every day, after which they are either put on the market 
as fresh cheese, or are placed to ripen in well ventilated rooms where they 
remain one month, or sometimes even less. 

" Kaschkaw^al " is made in the high mountain districts of the Balkans 
and the Rhodope chain. 

The authors analysed a sample of a light yellow colour and containing 
but few eyes (0.5 per i. cm.); it had a peculiar and pleasant flavour. 
They obtjiined the follox^ving percentages: water 29.69 — fat 29.11 — ni¬ 
trogenous substances 28,74 — ash 8.96 ; — fat refraction at 40® C, 41.5®. 
The average of 17 analyses made by Zlataroff gives : water 29.52 —■ 
fat 28.99 — nitrogenous substances 31.33 — ash 6.78 From this cheese, 
the author has isolated two yeasts and Micrococcus lachs actdi. 

F. D. 

733. Contribution to the Composition of Rennet. 

Savini, B Primo contributo alia composizione dei cagli A ymali delVIsh- 
tuio spenmevtale di casteiftcio in Lodt, Vol II, Nos 5-0, pp 137-143, Lodi, 1924. 

The analysis of a rennet in the form of a paste made of salted, com¬ 
pressed pieces of the abomasum of calves used in making caciocavallo " 
to which it gives, after a short riiiening process, a special flavour and smell. 
100 parts of the substance in its natural condition were found to contain: 
water 27.048 — nitrogenous matter 20.125 — ether extract 28.820 — 
soluble extract 35.709 — total ash 12.714 — sodium chloride 9.026 — 
organic matter 60.238 — insoluble organic matter 35-448 — N-free- 
ganic matter 40.113 — acidity calculated as nonnal capronic acid 6,880 — 
;^tio I to 6000 parts of milk. The analysis of the soluble extract is also 
given. 

F. D. 
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734. Gas-Producing Bacteria in Milk Used for Cheese Manufacture, 

Dai,I/A Torre G. I batteri gassogeni nel caseificio. Annali delVIslituto 
sperimentale di caseificio in Lodi, Vol. II, Nos. 5-6, pp. 144-157, Todi, 1924, 

An examination of the injurious action of gas-producing bacteria in 
milk destined for the cheese factory. The author also considers the best 
means of lessening and preventing this bacterial activity, and lays stress 
on the importance of discovering new preventive methods, as those now 
adopted are wholly inadequate. F. D. 

735. A Practical Guide for the Economic Production of Milk. 

Cartilla practica sobre la produccidn econdmica de la leche. Boletin No, 45, 
Mimsterio de Indutrias, Inspeccidn nacional de Ganaderiay Agricultura, Republica 
Oriental del Uruguay, 1924. 

This pamphlet treats of the following points (1) The commercial 
factors (qualities of milk for consumption ; regularity of production) ; 
(2) transitory factors (period of lactation, age, conditions of health of 
the cow). The importance of each factor is considered and the practical 
means of influencing it are indicated. A series of practical examples of 
solutions of general problems is given at the end. 

The pamphlet is evidently written for purposes which are exclusively 
didactic and propagandist. h'. D. 

736. The Wools of Girenaica. 

Mangini a. I<e lane deUa Cirenaica. UAgricoUura coloniale, Year XVIII, 
No. 4, pp. 129-135. Florence, 1924. 

There are several different commercial types of Cyrcnaic wool, but they 
all come from Barbary sheep bred in the country. The wools of Barga-el- 
Beida (the pre-desert region) are more or less whitish, those of Barga-el- 
Mamra (the Mediterranean region with red soil) are reddish or red. All the 
wools are very soiled and dirty and also somewhat coarse, but they are 
valuable and are used for stuffing mattresses, making coarse fabrics, excel¬ 
lent blankets etc. The locks of the wool are long and conical, and hence the 
fleeces are more valuable than the short-wooled fleeces formerly obtained 
from the sheep sent to Egypt to be fattened for the butcher. The average 
* weight of the fleeces is 2 kg., and the annual wool production is estimated 
at 4000-4500 quintals. The chief centres of the wool trade are Bengasi and 
Dema. The Government has recently issued regulations for the suppres¬ 
sion of fraud in the wool trade. F, I). 

737. New Method of Distinguishing between Natural and Artificial 

Honey. 

Auerbach, F. and Bodeander, E. (Chemisches Laboratoriiun des Reichs- 
gesundheitsamtes, Berlin). tJber ein neues Verfahren zur Unterscheidvmg 
von Honig und Krmsthonig. Zeiischrift fUr Untersuchung der Nahrungs-und 
Genussmittel, Vol. 47, Part 4, pp. 233-238. Berlin, 1924, 

The method proposed by the authors for distinguishing natural from 
artificial honey is based upon the estimate of the proportion of fructose 

{lf34-fSTl 
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to glucose. In natural honey, the amount of fructose is from 106 to 119 % 
of the glucose, whereas in artificial honey, it is generally less than 90 %, 
and even much lower, when the honey is prepared by the addition of 
starch syrup, or starch sugar. 

Fructose is the name given to the excess content in reducing sugar as 
regards the glucose content and is estimated by means of a special pro¬ 
cess devised by the authors. F. D. 

738. The Suffocation of Silk-Worm Cocoons by Ghloro-Picrin. 

Bertrand, G. Soffocamento dei bozzoli con cloropicrina. Comptes Rendus 
deVAcaddmie des Sciences^W q\. 178, No. 2i, pp. 1656-1660. Paris, 1924. 

The author described his studies and experiments which show that 
silk-worm cocoons can be completely and quickly suffocated by the use of 
chloropicrin. One gm. in volatile form per kg. of cocoons at ordinary 
temperature suffices to suffocate the cocoons throughly in i hour. Cocoons 
thus treated lose all smell of chloropicrin almost at once if they are exposed 
on screens to the air. They also dry very easily. 

Suffocation by means of chloropicrin has no effect upon the outer 
silk. After treatment, the cocoons do not differ in qualities or colour from 
untreated cocoons. They reel, for instance, with the same facility, while 
their yield of raw silk is equal or superior to that of the cocoons suffocated 
by industrial methods such as dry and damp heat. 

The physical properties and silk yield after degumming are the same 
in the case of the raw silk obtained from the cocoons suffocated by chloro- 
picrin and by the ordinary processes. 

The cost of chloropicrin treatment is lower than that of the methods 
now generally employed. F. D. 


PIvANT DISEASES 

Diseases non-parasitic or of unknown origin. 

739. Frost as a Cause of Unsoundness in Sal Timber. 

Hopkins, G. M. (Indian Poorest Service). The Indian Forester, Vol. I, No. 5, 
pp. 243-246. Allahabad, 1924 (i). 

Attention is drawn to the unsoundness in sal timber caused by the 
severe frosts of 1904-05. In the Ramnager division (United Provinces) 
the author has found forest areas damaged to the extent of about 3000 
acres, practically every sal being more or less unsound. Of 44 trees 
Idled, 34 were affected by rot. 


(i) See R, 1924, No. 109. (E</.) 
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Conclmions i) Rot as the direct result of the frost damage has 
seriously affected almost all sal trees in these areas. 

2) The rot progresses down from the point of frost damage towards 
the base of the tree at the average rate of 7 inches per year. 

3) As the damage increases yearly it is evident that when these stands 
are mature they will be useless for the production of valuable timber. 

4) Such badly damaged trees should be removed at once. W. S. G. 

740. Tar, Smoke, and Goal Gas as Factors Inimical to Vegetation. 

Priesti^EY, H J. (Professor of Botany, University of Leeds). Science Pfo^ 
gress, Vol. XVIII, No. 72, pp. 587-596, bibliography. London, 1924. 

The author has studied the various problems grouped under the above 
title and considers that the subject may prove of practical interest to the 
horticulturist and the public authority who is trying to provide avenues 
of shade trees in populous thoroughfares. 

The problems are discussed under the following headings:—* Tar, 
illuminating gas, the toxic action of traces of illuminating gas, smoke, the 
reasons for the toxicity of unsaturated hydrocarbons, gas poisoning and 
horticultural practice. W. S. G. 

Plant Parasites, 

741. UredinsB of the Iberian Peninsula: the genus Puccinia. 

GonzAees Fragoso, R Uredahs (Roviis de los vegetales). Tomo I: G€nero 
Puccima In Jimta para amphacidn de estudios e investigaciones cientfficas. 
Institute Nacional de Ciencias Flora Iberica, i vol. in iC® ot pp. LXXI-416, 
with XIV-208 figs. Madrid 1924. 

This volume, published with a preface by Prof. Ed. Fischer of Berne 
is entirely devoted to species of the genus Puccinia hitherto reported or 
likely to be found in the Iberian Peninsula. 

A detailed description of the Uredinse is given, a general bibliography 
of these typically parasitic fungi and also one more directl}^ relating to the 
Peninsula are provided. The author deals with each species of Puutnta, 
grouping them acording to the families to author the respective host 
plants, which bear them in teleutosporic form, belong, this part being 
followed by the enumeration of the genera of these matrices in alphabetical 
order. 

For each species the author gives the special bibliography, possible 
synonymy, description, habitat, with indications also of the common Spanish 
name or names of the plant attacked and the geographical distribution 
There follow: (i) an index of the scientific names given to the Uredinae 
described or mentioned in the present volume, and of their respective 
synonyms ; (2) an index of the scientific names of the host plants or matri¬ 
ces of the Uredinse included in the volume under reference ; (3) an index 
of the better known common names of the plants attacked by the Ure¬ 
dinse mentioned. Q. T. 
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742. Tests of ^Resistance of Winter Wheats to ** Claries 

Zade. Die Anfalligkeit unserer Winterweizensort gegen iiber dem Stein- 
brand. Mitteilungen der Deutschen Landwirisohafts-Gesellschaft, Year XXXVIII, 
No. 52, pp. 666-667. Berlin, 1923. 

The experiments were carried out at the Agricultural Institute of 
Leipsic in the years 1920-1923, with 56 types of wheat which being infected 
with caries or smeared with caries spores, were sown in a triple series of 
plots each of i metre square ; when ripe, the proportion of affected plants 
in each plot was determined, indicating the percentage of those that were 
immune. Close agreement between ])lots occupied by each of the different 
types and uniform results for any particular t3’pe in different years were 
not obtainable. No plot contained either only healthy or only affected 
plants. On the whole the maximum resistance was shown by the '' Heils 
Dickkopf which can be considered as practically immune; after it came: 
“ Pommersche Saatgutgesellscliaft Stamm 53 (family 53 of the Society 
for the Production of Selected Seeds, of Pomerania) ; Cnevener 104 
Kirsches Dickkoi)fweisen (the “Heils Dickkopf “ subjected to various 
special tests and sown at different times), which proved alwa^’s equally 
resistant. The selection in each plot of cars of immune plants for sowing, 
repeated for inan^’^ generations in the attempts to produce more resistant 
races, has so far given negative results. F. D. 

743. Means Adopted in Poland for Protection against Contagion by Black 

Scab of Potatoes (Synchytrium endobioticum). 

Communicated by Dr. D. Garbowski, Chief of the Plant Disease Section 
of the State Agricultural Institute at Bydgoszcz and forwarded by 5^1. B. 
MiKUifSKi, Delegate of Poland on the Permanent Committee ot the Interna¬ 
tional Institute of Agriculture. 

Potato-growing, which is one of the most important industries in Po¬ 
land (in 1922, the potatoes harvested in Poland were 23.81 % of the world’s 
potato crop) needs special care in order to keep the fields in a perfectly 
healthy condition. This vigilance is the more necessary, since the tubers 
are not only exported to the neighbouring States, Czecho-Slo\akia, Let- 
tonia, but also to more distant countries, France, Italy and Denmark. 

In these circumstances it is of paramount importance to be able to give 
detailed information as to the means to be employed to protect the fields 
in Poland from the invasion or contagion of black scab (Synchytrium endo- 
bioUcum), which is so serious a scourge of the potato crop. 

As long ago as 1917, black scab made its appearance in the voie- 
vodat of Pogndn, on an estate in the district of Chodziez, near the German 
frontier. Another outbreak of the disease had been reported from the 
district of Pazoj^yna, in Silesia. In both cases, only an isolated field was 
attacked, so that the whole crop could well be destroyed and the infected 
ground was placed under special supervision to prevent the spread of the 
disease. The measures taken proved entirely effective, for the disease 
has never occurred again in the same places, or in their vicinity. 

[T42<-74J2 
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After the Section of Plant Diseases had been created at the State 
Agricultural Station of Bygoszcz in 1921, a systematic enquiry was organ¬ 
ised with a view to ascertaining the exact condition of the potato crops 
and discovering where black scab had made its appearance in the country. 
As a result, a new case of the disease was discovered in the district of heszno 
(voievodat of Poznen), while the potatoes were being lifted, on a small 
field of % hectare. All the crop over more than 100 hectares of the same 
estate were carefully examined, as well as the potatoes on the neighbouring 
farms, but no further signs of infection were discovered. It was impossible 
to ascertain the origin of the disease, but it was clear that the outbreak 
was an isolated occurrence and since fortunately it was discovered at 
once, the parasite had not had time to spread to the adjoining fields. 
The infected tubers were made into " saidon " and the field was placed 
under supervision. 

Another case occurred in Silesia in the district of Ruda in a small 
field of 18 ares; the potatoes were destroyed without careful inspection. 
Probably this was another sporadic outbreak, but the field was placed 
under supervision although it was possible that the case had only been a 
serious attack of ordinary scab {Achnomyces spp.) which is often mistaken 
for true black scab. 

The most important point in the control of black scab is the defection 
of the small centres of infection before the disease has extended to the sur¬ 
rounding fields. So far this has been successfully accomplished and it 
can truly be said that under the conditions of rigorous inspection in which 
the smallest infected plot is kept, there is no fear of the malady escaping 
detection. 

The best proof of the efficacy of the measures that have been adopted 
is the fact that, since 1923 no single case of black scab has been reported, 
even in the immediate neighbourhood of the centres of infection discovered 
in 1922. 

The Ministry of Agriculture and State Domains has imdertaken the 
inspection of all the potato crops grown in the voievodats of Posen, Pome¬ 
rania and Silesia that are threatened with an invasion of black scab from 
the west. The bodies exercising this inspection are: (i) the Section of 
Plant Diseases of the State Agricultural Station atBugdoszcz; {2) the Cham¬ 
bers of Agriculture of the above-mentioned voievodats at Posen, Tonin 
and Katowice; (c) the 29 Schools of Agriculture in the same voievodats; 
{i) the local police authorities. 

Each owner of potato fields is required to notify the local Authorities 
of any suspected cases of disease and these Authorities must at once report 
the matter to the Section of Plant Diseases at Bydgoszcz. Whenever the 
disease is found to be present, the potato refuse on the infected field must 
be carefully collected and burnt, while the diseased or suspected tubers 
must be consumed in the most summary manner; for instance, they may 
be transported under a guard of police to the nearest starch factory or 
distilleries, but they may not under any circumstances be used for seed, 
or fed raw as a stock-feed, though after boiling they may be given to an¬ 
imals. 
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When once black scab has made its appearance in a field, it is expressly 
forbidden that it should be planted with potatoes or root crops such as 
beets, carrots, etc. 

The Polish Government has forbidden the importation of potatoes 
from Germany and Czecho-Slovakia. 

The Section of Plant Diseases at Bydgoszcz has also on its own ac¬ 
count instituted a permanent enquiry respecting the diseases and insects, 
whicjr are injurious to the cultivated plants that have been put under its 
protection in the Provinces. For this purpose it has appointed special 
coriespondents in the three voievodats of the west of Poland. In order 
to supply farmers with information concerning wart disease and the injury 
it might cause to the country if it were to remain unobserved or neglected, 
thousands of illustrated leaflets have been distributed containing a brief 
description of the disease and of the means of tieating infected fields* 
These leaflets are sent out ever^^ year as a constant reminder to the public 
of the serious danger which threatens the entire countly^ 

Attention is now being given to the organization of a special investi¬ 
gation of potato crops throughout the western frontier. This will be 
carried out with the help of inspectors who will visit the fields during the 
growth period and also at harvest time in order that there may be 
fuller information than at present as to the condition of the cro]>s and that 
it should be easy, should danger arise, to have the potato fields examined 
as quickly as possible. 

It is however, not only in the western provinces that provision is made 
of the means for arresting the invasion of the diseases of the various crops 
cultivated in Poland and especially the entrance of the black scab of the 
potato; the whole country already possesses a Phytopathological Service and 
hence there is little reason to apprehend that any serious or widespread 
disease of any kind could attack the crop without being speedily detected. 

The centres of this Service are as follows: 

(1) The State Agricultural Institute at Pulawy in the voievodat of 
Lublin where there is a Section for Plant Diseases similar to the section at 
Bydgoszcz ; 

(2) The Phytopathological Institute of the Higher School of Agri¬ 
culture at Skierniewice (voievodat of Warsaw); 

(3) The Plant Protection Station of the Horticultural Society at 
Warsaw; 

(4) The Plant Protection Station attached to the College of Agri¬ 
culture of the Polytechnic School at Duhlany near Leopol; 

(5) The Agronomic Experiment Station at Bieniakonie, near Wilno. 

Each of these centres is connected with the Stations and their experi¬ 
ment fields, as well as with the agricultural Societies and agricultural 
schools of the voievodats and the corresponding districts. In this way 
all the crops throughout the country are kept under constant and organised 
supervision as regards the attacks of disease or injurious insects. 

The Institutes and Central Stations are entrusted with the control of 
all potatoes intended for export and with issuing certificates testifying to 
the healthy condition of the tubers. 

[1481 
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Polish legislation includes a special law regarding the destruction of 
the woolly aphis {Schizoneura lanigera Hausm.) and passed by the Diet on 
August 2nd 1919. 

In conclusion, Poland may well claim the right of being regarded as 
well protected from attack by plant diseases and injurious insects. The 
best proof of the truth of this statement is to be found in the excellent 
and healthy condition of the potato crops which amounted to 337 590 000 
quintals in 1922, viz. 138 % of the average pre-war yield obtained from 
the same acreage. 

744. Micromycetes observed on Eucalyptus spp.» in Italy. 

Turcomi M. Una moria di giovani piante di Eucalypti. Atti del R. Isiituto 
botanico delVUniversitd di Pavia, Ser. Ill, Vol. I, pp, 125-135, i Tab. Milan. 
1924. 

At the beginning of November 1923 some fifty Eucalyptus plants 
{E, amygdalina, E. citriodora, E, ficifolia, E. gigantea, E. Globulus, E, 
goniocalyx, E. melliodora, E. Muelleriana, E. resiniflora, E, robusta, 
E, Sieberiana, E, Sideroxylon), belonging to the Royal Botanical Gardens of 
Pavia were placed in a damp airless situation in a greenhouse kept at a 
temperature of about I5®C. during the winter. 

In the latter half of the same month grey or yellowish white warty 
pustules, in varying numbers and isolated or grouped, began to appear on 
the apical portion of the stems and on the upper branches of various 
plants, and were known as swellings Meanwhile the apices of the 
young stems and of the upper branches shrivelled up, assuming a blackish 
brown colour which extended afterwards gradually towards the base. 
The young leaves also shrivelled up and finally fell off . The damaged, 
defoliated and blackened branches dried up assuming a lighter colour 
until they became whitish. In some cases the lower branches were attack¬ 
ed and the old leaves on which spots formed along the nervation, brown 
at first and finally blackish. 

The presence of a mycelium was noticed in the blackened branches, 
in the bark as well as in the wood and in the medulla. 

In the dying, dead and dry portions of the young stems and branches 
as well as in the leaf spots, a conidial form developed, by its characters 
referable to the genus Gloeosporium, Mixed with the cluster of Gheo- 
tporium, both on the leaves and on the branches and stems the pycnids 
of a Macrophoma appeared at the end of January 1924 and during the 
following February. Finally during the last ten days of March 1924 some 
perithecia referable to the genus Physalospora were found on a dry branch 
together with clusters of Gloeosporium, 

Pending the establishment of the probable genetic connection existing 
between these three forms the author describes them provisionally under 
the names Physalospora Eucalyptorum n. sp., Macrophoma Eucalyptorum 
n. sp. and Gloeosporium Eucalyptorum n. sp. Most of the Eucalyptus plants 
attacked by the Gloeosporium are dead and the few survivors are in a se¬ 
rious condition. G. T. 
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Parasitic Plants. 

745. Note on the Presence of Loranthus longiflorus on Eucalyptus 

rostrata in India. 

PaTVARDHAN, G. B. The Journal of the Indian Botanical Society^ Vol. IV, 
No. 2, pp. 71-72. I table. Mount Road, Madras, 1924. 

Several authors have stated that the Eucalyptus in India, is free from 
attack Loranthus longiflorus, and the author reports that he personally 
observed the presence of Loranthus on Eucalyptus rostrata many years 
ago and also recently at Poona and elsewhere, and Deshmukh later has 
noted the same in various localities. 

It is consequently an ascertained fact that, like other trees, not even 
the eucalyptus is safe from the parasite, which settles on affected trees 
while the bark is still rich in sap and before it is old enough to peel off, 
unless the bark is resistant in the zone of attack. G. T. 


Animal parasites. 

746. New Coccidae from various Countries. 

Green, E. E. and Lang, P. Description of some apparently new Non-Dias- 
pidine Coccidae. Bulletin of Entomological Research, Vol. XIV, part 4, pp. 415- 
419, 6 figs. London, 1924. 

The writers publish descriptions of six new Coccidae collected in 
different parts of the globe. The following are worthy of special mention 

(1) Stictococcus anonae n. sp. found at Amani (District of Tanganika, 
Equatorial Africa), on the fruit of Anona muricata wMch appeared iiicrusted 
with the coccid. 

(2) Pscudococcus vitiensis n. sp., at Cuva (Fiji islands) on the leaves 
of the coco-nut palm. 

(3) Phmacoccus grenadensis n. sp. in the island of Grenada (Little 
Antilles), on egg-plants and on the stems and leaves of Aster sp. 

(4) Lecanium (Ahermes) colae n. sp. at Aburi(Gold Coast), on Cola 

acuminata. G. T. 

747. Insects of the Island of Porto Rico. 

Woi/COTT, G. N. “ Insectae Porto-ricensis *' A preliminary annotated 
check-list of the insects of Porto Rico, with descriptions of some new species, 
The Journal of the Department of Porto Rico, Vol. VII, No. i, pp. 5-313, 2 tab. 
San Juan P. R., 1924. 

A systematic list of the insects recorded in Porto Rico up to the pre¬ 
sent, based on publications by numerous authors who have studied the 
entomological fauna of the island and on the existing collections at the 
Mayaguez and Rfo Piediras Experimental Stations. 


[I4S-I4I] 
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Besides the detailed enumeration of insects already known, very many 
of which are important for agriculture, are included descriptions of various 
species new to science. The work also possesses a considerable bibliogra¬ 
phy and an index of the orders, families and genera to which the insects 
enumerated belong; the common Spanish names of the insects are also 
given. G. T. 

748. Hymenoptera Parasitic on Chrysomphalus dictyospermi Observed 

for the First Time in the Maritime Alps (France) (i). 

POUTIERS R. I/es patasite.s du Chrysomphalus dictyospermi, Morg. en 
France. Comptes rendus des sdances de VAcademie d*Agriculture de France, 
Vol. X, No. 16, pp. 490-496. Paris, 1924. 

Hitherto in the Maritime Alps no natural enemy of Chrysomphalus 
dictyospermi had been found (if Chihcorus hipustulatus H, and Exochomus 
quadripustulatus ly. two Coccinellid predatory beetles, which prey on all 
species alike, are excepted), whose combined action is adequate to prevent 
the development of the lady-bird known, in France under the common 
name of ** pou rouge 

During 1923, in the Mentone district, various Calcidid Hymenoptera 
parasitic on Chrysomphahts dictyospermi were obsers’^ed for the first time. 
These are, in decreasing order of frequency : Aphehnus chrysomphali 
Mercet, Aphel, mac^dicornisM.^.si, Aphel, bovelli Malenotti, Aphycus flavus 
Howard, Prospaltella fasciata Malenotti. 

The first four are ectophagous parasites, the fifth is endophagous, 
In each case information is given regarding their discover>’, their respective 
hosts and their present geographical distribution, and the author describes 
observations made by him regarding the three species of Aphclinus enum¬ 
erated above. 

From a practical point of view, the most important of the parasites 
of Chrysomphalus dictyospermi found at Mentone is without doubt Aphel, 
chrysomphali both because it apparently lives only on Chrys. dictyospermi 
and because its average frequency (56.9 %) is decidedly higher than that 
of the others. 

Aphel. maculicornis comes second in importance but its average fre¬ 
quency is 23.7 % only. G. T, 

749. Natural Enemies of the Gypsy Moth {Lymaniria dispar) and 

of the “ Oak Leaf Roller ” (Tortrix viridana) in Spain. 

De i#a EscaeeRA, M. M, Nota sobre dos coledpteros que ataca a la Ly- 
mantria dispar y al Tortrix viridana en el Escorial. Boletin de la Real Sociedad 
Espanola de Histoiia Natural, vol. XXIV, No. 5, pp. 273-274. Madrid, 1924. 

According to observations made at the beginning of May 1924, the two 
beetles Xyhdrepa quadripunctaia Schrober (fam. Silphidae) and Calosoma 
inquisitor If. (fam. Carabidae) both attack the caterpillars of the gypsy 

(t) See also R, 1918, No. 118, {Ed) 

V4S*-74f] 
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moth" [Lyniantfia dispar) associated with those of the ** oak leaf 
roller *' {Tortrix viridana) on the oak trees of El Escorial near Madrid. 
XyL quadripunctata, which has hitherto been quite a rarity in Central 
Iberian fauna, has formed an imi)ortant colony in the oak woods of 
Herrerfa below the dam on the Batdn, and in four da3rs it was possible to 
collect almost one hundred sjHicimens. 

In the author's opinion it would not be difficult to attempt the diffusion 
of this predatory beetle in the forest of El Pardo, where the caterpillars 
of Lym. dispar cause grave damage to the oaks. 

Up to the present Cal. inquisitor also was rare in the El Escorial zone : 
the author has collected some twenty specimens of this second insect. 

G. T. 


750. The Control of the “ Olive Fly ” (Dacus oieao), 

“ Moschicida ** contro la mosca delle olive. UAgncoltura Toscana, 
Year XVI, Part 11-12, pp. 1O7 168. Florence 1014. 

The Direi'tor of the Royal Agricultural Entomological Station at 
Florence, Prof. A. Bekixsi:, has for some time realised the importance 
for olive growers to have at hand and ready for service, the mixture of 
molasses and arseuite of soda, reipiired for the protection of olives against 
“fly ", j)re})ared in exact accordance with the formula he himself recom¬ 
mends which has l>een used experimentally in Tuscany and elsewhere for 
some twenty years. He has now arranged that the Granaiolo sugar 
factory at Ktnpoli in the Pro\inceof Florence, should manufacture, under 
the name of “ Moschicida " (“ Fly killer ") this mixture with a guaranteed 
content of over 90 of molasses of consistency of 1.41, in the propor¬ 
tion of 40 to 45 of sugar to 2.5 of arsenite of soda. The compound is sold 
in barrels of 2 to 5 quintals or in tins of 25 kilograms. Every sample of 
this “ ^loschicida" is chemically c'ontrolled by Government through 
the Royal Agricultural Entomological Station. 

The National Society of Italian Olive-Growers, wdiich has its head¬ 
quarters in Rome, has undertaken to receive orders for the mixture, which 
can now be obtained by growlers at a considerably low'er price than if home 
made. Moreover by using the “Moschicida " all danger of error in compound¬ 
ing the mixture is avoided, and also the possibility of speculation to the 
injury of the olive-growers. The mixture can l>e directly applied to the 
olives after simple dilution with water to a 10 *^0 solution. It is estimated 
that the expense will not be more than about three cenieswn per tree for 
each spraying. Only 300 grammes of the 10 ^0 solution, equal to 30 gram¬ 
mes of “ ]\roschicida “ is used per tree for each spraying in accordance 
with the directions given as the result of practical exj^erience. Thus over 
three thousand olive trees can be sprayed with one quintal of “ Moschicida" 
at a cost of about yo lire, inchiding carriage. 

a T. 
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751. Experiment in the Control of the ** Olive Ply ** (Dacus oiem). 

La labor efectuada por el Consejo Provincial de Fomeiito de Tarragona 
contra la mosca olearia en 1925, con la cooperacidn de los t^cnicos. Boletin 
de OlivictiUura y eldboracidn modema del aceiie de oHva, No. 66, pp. 434-436. 
Tortoua, 1924. 

During 1923 an experiment in the control of the ** olive-fly {Dacus 
oleae), by the Lotrionte method was completed at the farm situated in the 
district known as Campredd (Municipal district of Tortosa, Prov. of Tar¬ 
ragon). 

The following formula was used: 50 kg. of molasses which were 
afterwards replaced by honey, 100 litres of w^ater, and 3 kg. of each of the 
other components (arseniate of soda, borate of soda, boric acid and gly¬ 
cerine). Three monthly sprayings were made. 

The olive trees were associated with fruit trees, carobs, etc., and 
various parts of the farm were under vegetables. 

The following results were obtained: 

Protected zone.25.2 % of olive trees attacked. 

Unprotected zone.79.2 %. » » G, T. 

752. Euryphiepsia cocos n. sp., Thysanopteron injurious to Coco¬ 
nut Palmsi in the Island of Guadalcanar (Oceania). 

Mum F. On a new Cixiid attacking coconut palms (Homopt.) Bulletin 
of Entomological Research^ Vol. XIV, part 4, p. 456, i fig. London, 1924. 

Innumerable specimens of Euryphlepsia cocos were observed on cocoa- 
nut palms, on which they live, at Kow Kow in the southern end of 
Guadalcanar belonging to the Solomon islands group. 

This Thysanopteron now described as a species new to science, was 
found attacked by a disease of cryptogamic origin. G. T. 

753. Cepha/of/a eiaeidis n. sp. a Beetle living on E/aels guineensis 

in Brazil. 

Mauuiks. a new Hispid beetle injurious to oil palms in Brazil. Bulletin 
of Entomological Research, Vol. XIV, Part 3, pp. 245-246, 1 fig. lyondon, 1924. 

Description of the new species Cephalolia eiaeidis, a Chrysomelid 
beetle reported in Brazil (Baliia) as living on the oil palm. (Elaeis gui- 
neensis). G. T. 

754. Loss Percentage Caused by Sugar Cane Borer Moth in Lousiana 

during 1923 . 

Heavy damage to sugar cane by borer. Crops and Markets, Vol. r, suppl. 3, 
p. 86. Washington, D. C., 1924. 

Probably the sugar-cane borer moth (Diatraea saccharalis) was import- 
ated into the United States in shipments of cane from South America 

{TSt-U4] 
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about 1857. At present the distribution is limited to the Gulf States and 
Lower Mississippi Valley. 

This pest damaged the sugar-cane crop of the Louisiana sugar-cane 
belt in 1923 to the extent of 23 % of a full crop. In 1922 the borer s 
damage was 17 % ; in a normal year it is about 19 %. 

The damage to sugar-cane by the borer has been found to fluctuate 
from year to year, due probably to weather and other conditions. 

G. T. 

755. i4/rs/5^/*osoi!xi4 ap.^a Beetle injurious to Sugar Gane» new to Peru. 

PORTARO, V. Una nueva plaga de la cana en el pais. La Vida Agricola 
Vol. I, No. 2, pp. 59-bis, i fig. Lima, Peru, 1924. 

A beetle belonging, according to the Bureau of Entomolog}” of the 
United States, to the South-American genus Ansistrosoma (fam. Scarabaei- 
dae) is recorded as new to Peru, were it attacks sugar-cane. The species 
has not yet been identified. 

This insect exists throughout the department of Lembayoque. It 
appeared and afterwards disappeared in the valley of Chicana (Cartavio). 
It was observed in Cajamarca and recently specimens were found in the val¬ 
ley of Carabayllo. 

Its larvae, which live underground, feed on the roots of the sugar¬ 
cane. 

A cane when first attacked appears to be retarded in its growth for want 
of water or heat; but it is noticed that even when watered and also in 
summer the state of the plant does not improve. If the attack is not 
severe the cane puts out new roots, and though w^eak, continues to live. 
But w^hen the number of larvae by which it is attacked is large, the plant 
languishes and finally dies. 

Birds and ants are considered as the natural enemies of the beetle. 

After the larvae have established themselves betw^een the roots of 
the cane it is difficult to control them artificially, l^arly in the attack 
the most practical method is to kee]^ the plant dr>’ since the larvae die 
if during the early months of their life they are in compact soil devoid of 
moisture. If the attack is of some months standing it is advisable to 
keep the land fallow; however, as this means may be very costly it is 
preferable to introduce a concentrated solution of sulphate of copper 
under each plant after keeping the soil dry for a short time ; ten days 
later, water with nitrate of soda in solution is given to encourage growth. 
In the case of badly affected canes, the soil cannot be kept dry, because 
before the insect feels the lack of moisture, the cane, which already has 
its radical system weakened, cannot protect itself and may die. 

It is easy to catch the perfect insect and the cost is relatively 
small. At dawn and in the evening it is found on the leaves and 
branches of trees near the sugar-cane. The author has in this way been 
able to destroy thousands of the adult beetles. 

G. T. 

rtsfl 
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756. Dendrothrips bispinosus n. sp., Thsrsanopteron injurious to 

Tea, in Southem-India. 

BagnalI/, R. S On a new injurious Thrips affecting tea in India. Bulletin 
of Entomological Research, Vol. 3 QV, part 4, p. 455 I^ndon, 1924. 

Dendrothrips bispinosus n. sp., of which the description is here given, 
was recognised in 1923 as very injurious to tea in a plantation near Kota- 
giri (Nilgri Hills, Southern India). G. T. 

757. Trioza, buxtoni n. sp. a Rhyncote injurious to Fig Trees in Pa¬ 
lestine. 

Laing F. a new Psylhd injurious to fig trees Bulletin of Entomological 
Research, Vol. XIV, Part 3, p 247, i fig London, 1924 

The Rhyncote Trioza buxtoni belonging to the family of the Psyllidae 
which causes the formation of galls on the leaves ot Thus canca, is here 
described as a species new to science. It was observed at Ludd and Jericho 
in Palestine and is considered as a dangerous parasite which completely 
destroys many of the leaves of the host plant. G T 





CURRENT NOTICES 


Legislative and Administrative Measures. 

758. Brazil; Decree for the control of the sale of insecticides and 
sprays (19 Dec. 1923 ). — It is obligatory that every container should bear 
a statement as to the comjx^sition of the contents and the method of use. The 
sale of a chemical product imder a nam^different from the scientific or ordinary 
name is considered fraudulent. 

A compulsory register, with no charge for entries, of all the manufacturers 
and salesmen of insecticides and sprays is established at the Chemical 
Institute. Tliis Institute, in collaboration with the Chemistry Laboratoricis 
dependent on the Ministries of Agriculture, Industry and Commerce, and witli 
the Laboratories of the States and Municipalities is responsible for tlie control 
of sales. The value of these products will he tested by the “ Biological In¬ 
stitute of Agricultural Protection which will commimicate the results to 
the Chemical Institute. The Biological Institute will keep a register of all 
reix^rts. The Directors of this Institute, of tlie agricultural inspection and 
development Sendee, and of the Agricultural Chemistry Institute will fix the 
maximum percentages of the necessary ingredients and of impurities that 
may Ixj contained in these products. (Iniernaiional Institute of Agriculture, 
Section of Legislation, Legislaiive Texts of the Year 1024. No. 3). 

759. Egypt ; Orthensia insignis and Aulacaspis pentagona are sche¬ 
duled as insects injurious to fruit trees (Order of 30 Dec. 1923 ). — 
The sale of fruit trees and fruit shrubs infected by these insects is forbidden 
in all Ivg>"p^^^i territory. The Government of Alexandria is declared an 
infected zone from which all export of fruit trees or fmit is prohibited — excep¬ 
tions can only be made on the authority of the Ministry of Agriculture. {In¬ 
ternational Institute of Agriculture, Section of Legislation, Legislative texts of the 
Year 1924, No. 2), 

760. France : Suppression of fraud in the Trade in Milk and Milk 
Products. — For tliis purpose the decree of the 25th of March 1924 was 
issued which contains administrative regulations for the application of the law 
of the ist of August 1905 concerning the suppression of fraud in regard to milk 
and milk products. This follows a series of decrees all issued with the object 
of defining in the interest of honest trade and public hygiene, the conditions 
under which different victuals and beverages should be sold. 

Wine; decree of Sept, 3, 1907, substituted later by the decree of August 19, 
1921. 
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Beer, cider, vinegar, syrups, liqueurs; decree of July 29, 1908. 

Mead; decree of May 2, 1911. 

Pats and Oils; decree of March ii, 1908 supplemented by the decree of 
July 20, 1910. 

The products of Sugar and Jam Factories; decree of December 19, 1910. 

Preserves; decree of April 15, 1912. 

Mineral waters; decree of January 12, 1922. 

When the term mtlk is used cow's milk is intended; other types of milk 
must be specifically described. Milk is unfit for the use of man when taken 
from diseased cattle; the diseases will be specified in an order (arret^) issued 
by the Ministry of Agriculture on the advice of the Consultative Committee on 
Cattle distempers ; artificially coloured, imclean, or foul smelling milk taken 
from a cow earlier than seven days after calving, milk from badly fed or over¬ 
worked animals is also unfit for human use The sale of the milk of cows 
that have not been thoroughly milked is considered fraudulent as also, entirely 
or partly skimmed milk (20 gm. of fatrto i litre) if not declared as such, milk 
stated to be pasteurized that has not been freed from all pathogenetic mi¬ 
crobes by a process approved by the Sui>erior Council of Public Hygiene of 
France, milk that is declared to be sterilized while containing living germs. 
It is considered to be adulteration to mix milk with water or any other substance, 
with the exception of such substances as are authorized for the preservation 
of milk by an order issued with the consent of the ministries of hygiene and 
agriculture, on the advice of the Superior Council of Public Hygiene of France. 
For cleaning and disinfecting the utensils used for manipulating, transporting 
and the retail sale of milk, the use of alcaline carbonates, h3rpochlorites, fonnal- 
dehyde and oxygenated water is allowed, on condition that the passage of 
these substances into the milk is obviated by thorough cleansings. 

In the manufacture of condensed milk only milk fit for the use of man can 
be used. It is obligatory to declare the date of manufacture and the degree 
of condensation. Only four denominations are allowed: condensed milk, 
condensed and sugared milk (which can only be manufactured with unskimmed 
milk), condensed skimmed milk, condensed skimmed and sugared milk. If 
the sugar is different from cane-sugar, even if only in i>art different, the fact 
must be stated. 

The same rules are applied to milk powder. 

The denomination of casein is reserved for the albuminoid substance of 
skimmed milk obtained from draining and drying tlie curds of completely 
skimmed milk. The use of bicarbonate of soda and phosphate of soda is allow¬ 
ed, provided it does not exceed 8 % of the weight of the dried casein. The 
casein for human use must be odourless and not unpleasant in taste. 

Cream must contain 30 % of fats; diluted cream (with skimmed milk) 
at least 15 %. 

Any addition of substances to cream is considered fraudulent unless for 
purp(jses of preservation, and all that is said above about milk is applicable 
to cream 

Butter must not contain more than 18 % of non-fatty substances, among 
which not more tlian 16 % of water. Butter may be colored by vegetable 
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substances ; also salting is allowed if not over lo % of commercially pure salt 
is used (the declaration of this fact is obligatory), the addition of small quantities 
of saltpetre and sugar is permitted; the remaking of butter is also allowed if 
done by working it over in milk or water with a small addition of bicarbonate 
of soda, the butter being expressly labelled as remade. The water used 
in the making of butter must be good drinking water. All that has been 
said above about milk applies to butter, as far as concerns the preservation 
of ingredients and the cleansing of utensils. 

Cheese containing less tlian 15 % of fat must be sold under the title of 
“skimmed milk cheese“ excepting cheeses that arc customarily made of skim¬ 
med milk. Any cheese made of milk other than cows' milk must be so declared 
unless of an obviously different type. The “ double cream cheese " must 
contain at least 60 % of dry fats, the whole milk checvse at least %. 

Salt, herbs, spice, ferments and coloring moulds are allowed to used 
in tlie mixing of the cheese paste , bicarbonate of soda may be used for salting 
the cheese externally, and the use of paraffin, incorporation of fats other than 
butter is allowed as long as the kind of fat used is declared. 

The title of renvet is reserved for the liquid or thick extract derived from 
the maceration of the .stomach membrane of an miweaned calf. Commercially 
pure salt, boracic acid, and salicyhc acid may be added when used for 
preservation purposes, provided tliat the strictly necessary proportions are 
observ’cd {Decree of the Agricultural Injormaiion office, Mimstry of AgticuUure, 
No. 13, 1024). 

761. Means taken to extend sericulture in France and the French 
Colonies. — At the first ses,sion of the Supreme Council of Sericulture it was 
decided to proceed to an enquiry into the encouragement given to sericulture 
in France, Algeria and the French Colonies It was decided to study the best 
means for developing sericulture and in particular to initiate a study on the 
spot in Algeria, vso as to discover the parts of the country most suitable to this 
industry. The Department of sericulture has been requested to publish a 
manual of propaganda 

Ill order to encourage the development of sericulture in the Regency, 
the General Directorate of Agriculture and Commerce for the colonies distrib¬ 
utes, free of charge, a large (juantity of silk-wonn eggs to any peuson who 
makes application to the Directoiate of Agricultural Services in Tunis ; the 
amount being in proportion to the quantity of mulberry leaves which are avail¬ 
able for the breeders. The administration also insures the vsale of the cocoons 
produced. {Les Cahiers coloniuux de VlnsUtut de Marseille, No. 277, 19^4). 

762. Italy; Consolidated text of laws for the draining of marshes 

and marshlands, issued and approved by the R. D. Dec 19-23* 3256, 

published in the No. 71, March 24, 1924. 

7O3. Norway: Rules for forage packing. — It is prohibited to import 
forage for cattle (flours, cake, brans, Indian com, etc) in already used sacks, 
imless: (i) the forwarding agencies present a certificate with the visa of the 
Norwegian Consul, stating that the sacks are new or have only been used 
for the raw material with which the forage has been made or else for sugar 
or (2) tile forage has been on the voyage for more than seven weeks at least. 
(Circular of the I^linistry of Agricultures of Norway of the loth of March 1924, 
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relating to the packing of cattle feeds. {Bulletin of the Information Office of the 
Ministry of Agriculture, No. 17, p. 315, Paris, 1924). 

764. Union of South Africa: Order for the prevention of the intro¬ 
duction and spread of diseases and pests among cultivated crops. 
(No. I, I February 1924). The importation of plants and seeds, unless sent 
by parcel post, must be made through Port Harold (unless a special permit 
is given by the Government) where they are disinfected b> fumigation at the 
expense of the importer. {International Institute of Agriculture, Section of Le¬ 
gislation, Legislative texts of the year 1924, No. 4). 

765. Decree for the protection of wild birds in South Africa. — 
No. 7 February i, 1924). A list is given of wild birds for which the districts 
and periods of the year in which shooting is prohibited are fixed. The insti¬ 
tution of bird reserves is proposed. Special licences can be obtained for 
scientific purposes. {Ibidem, No. 5). 

Experiment Stations and Agricultural Instruction, 

766. Experimental Institute for Milk in Kiel. — The Preassische 
Versuchs- und Forschimgsanstalt fur Milchwirtschaft was inaugurated in 
Kiel (the centre of the German milk industry) in 1922 under an arrangement 
with the local Chamber of Agriculture of the I*russian State (Ivandwirt.schafts- 
kammer) which granted the land, the Milchwirtschaftliches Institui ” and 
other institutions. The aim of this new organisation is (i) scientific research 
on all questions relating to the milk and milk products industry, with the spe¬ 
cial purpose of solving their particular problems; (2) expert assisUince for the 
milk and milk products industry; (3) instructional work. It is dividtKl into 
six sections: Chemical — bacteriological — physical — milk production 
— manufacturing processes — dairy machinery Attached to this estabhsh- 
ment is a model dairy, capable of working from 10 to 12,000 litrt‘s of milk a 
day, and an experimental fann at Fricdrichsort. (Bx)nger, Zeitschnft fur 
Fleischund Milch-hygiene, Vol. 9, 1924). 

767. Moving pictures in propaganda for stock-breeding indus¬ 
tries in Germany. — In 1924 the “ Uiiiversal Inlm A. G (l^'fa) of Berhn 
foimded partly at the request and with the help of the authorities of the 
Agricultural Services an instructional section ('' Kultur-Abteiluug *') 

This section has shown a great number of films of agricultural interest, 
especially on behalf of various industrial finiis producing agricultural machines 
and tools, selected seeds, manures, etc , and for demonstrations in comiection 
with the most important crops. To these have been added lately fifty-two 
films for propaganda in the stock-breeding industry, devoted more parti¬ 
cularly to cattle, but also to swine, horses, dogs and sheep. In giving this 
information Herr A. KtlHNEMANN {MUteilungen der Deutschen Landwirtschafls- 
Gesellschaft, Year 30, No. 52, pp. 6 (k>- 60 (>) states that the catalogue of Ben 
Blmnenthals (one of the largest firms in the U. S. A. for lending films) includes 
1800 agricultural films, of which 1200 relate to stock-breeding. 

768. Armenian University. — The Armenian Kepublic has founded 
a University at Arivan. 

769. Model dairy of the White Gross of Vlesenbeke (Brussels). — 
The cow sheds are 3,75 m. in height, well lighted, with windows looking to 
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cast and west: the stall for each cow has an opening for ventilation; behind 
each row of stalls there is a small canal about 20 to 30 cm, lower than the 
floor, which collects all dejecta and carries them away in a constantly flowing 
stream of water; the walls are washed down by water imder pressure; the 
kitchen for the animals is connected with the stables by a rail-track; the 
rations are composed of fodder, beet, cake and flour (fermented food being 
excluded), in proportion to the requirement of each cow, which has an 
automatic and individual trough. W\k is drawn so as to avoid contact with 
the air and is collected into pans which are hermetically closed by reduced 
pressure. In the receiving room the milk is weighed, a sample is taken for 
analysis, it is filtered through aseptic cotton-wool and is then carried to the 
cooling apparatus where it is kept at 4® 

x\ll these operations are carried out by mechanical means so as to avoid 
the milk coming into contact with the hands of the workmen {Bulletin de 
rOffice de Reuseignenients agruolcs. No 17, 315, Paris, 1924) 

770. Agricultural Propaganda Service (“ Service de Propaganda 
Agricola ”) organised by the Agricultural school of Lavras (Minas Ge» 
raes, Brazil). — This service covers : distribution of agriculturalpubheations, 
consultations by oorrcvspondeucc, instruction by correspondence, preparation 
and distribution of drawings, photographs, maps, agricultural fihns, visits to 
fanns, cooperation in agricultural <*xperiinent, propaganda campaigns for spe¬ 
cial agricultural problems and cattle rearing. {Apicultura, Y^ax III, No. ir. 
Lavras, t<)24), 

771. School for cultivating tea in Ouro Preto, Minas Geraes. — 
For the encouragement of the development of the cultivation of the tea plant 
in the State, the Government of Minas Geraes has established in Ouro Preto 
in the grounds of the former botanical gardens an “ Aprendir^ado Agricola 
especially devoted to the cultivation of tlie tea plant and the working of the 
crops Care has been taken to restore the existing plants (see R 1924, 
No 87) and for establishing nevr plantations, loo thousand Assam and 
China plants have been provided 

The scientific preparation of the first crops with the use of simple 
machinery, gave a perfect product as regards taste and aroma {BfustRFerro- 
Caml, Year XV, Vol. XXVI, No 340, p. 394. Rio de Janeiro, 19-4) 

772 Importation of Java varieties of sugar cane to Brazil. — ’* The 
Biological Institute of Agricultural Protection lias obtained from the experi¬ 
mental station for sugar cane of Pasoeroean (Java), specimens of cane of the 
best local varieties as a result of requests made by the Brazihan Ministry of 
Agriculture. They will be grown in the Experiment and Demonstration 
Ground of the “ Biological Institute " in Deodara so that it may be possible 
to distribute shoots among the Experimental stations of the States of Rio, 
Bahia and Pernambuco. {BmsiUFetro-Carrtl, Year XV, Vol XXVI, No. 240, 
P- 395 - Rio dc Janeiro, 1924). 

773. Fumo X amarello ’% a variety of tobacco obtained by se¬ 
lection in the State of Bahia. — In the " Campodi Ondina Dr. Achille 
SpI/BNDORE engaged by the Brazilian Ministrj* of Agriculture, has obtained by 
selection a valuable kind of wrapper tobacco for good quality cigars, namely, 
fumo X amarello The seeds have been distributed among the planters 

I S ~ Jif. f«f. 
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by the Servi9o agronomico da Bahia (Brasil-Ferro-Carril, Year XV, 
Vol. XXVI, No. 345, p. 523, Rio de Janeiro, 1924). 

774. An experimental station for cocoa is being organised in the 
Diamante estate of the Municipality of Ilheos, State of Bahia, Bra2il. 

775. Forest plantations in the State of Minas Geraes. — One of these 
plantations is established near Bello Horizonte and has alread> distributed 
many thousands of young plants for purposes of afforestation. Another 
plantation is propased for the southern part of the »State. Wood fuel in Bra¬ 
zil competes favorably with native and with English fossil coal: the Estrada 
de Ferro Central ** uses wocxl for fuel. In view of the necessity for providing 
sleepers and wood for the railroads the “ Companliia paulista de Estradas de 
Ferro " has carried out and continues to carry out, a large jiiuount of afforesta¬ 
tion work. A. DE Sn^VElRA, Chararas e Qmntaeb, Vol 50, No. 3, Smi PaoU), 

19^4)- 

776. Stock-breeding Institutes of the State of San Paolo« •— In tlie 

“ Posto de Selec^ao ” of Nova Odessa, which has lx‘en enlaiged and has taken 
the name of “ Fazenda de cria^ao e <ic seloc^ao wiTe concentrattHl in ic>2j 
various isolated “ Postos de selec^ao ” and “ F.izendas do cria^ao ” in different 
parts of the State, which had no means of comninnication, thus makingit difficult 
to carry out complete inspections for the ]nirpc>se of comparing the \Mriou.s 
t)rpes bred The sbition.s that have l)een al>t>lished still exist as service sta¬ 
tions. Special attention has been paid in Nova Odessa to the brib'd of'Ca- 
racu 

In the “Fazenda de Cria^ao of Boa Vista, Dutch Herefords are bred. 

In the “ P'azenda do Cria^ao CampiuiiilLi “ selection of the " mocho nacio- 
nal “ breed (type without horns) is practistnl. The “ Faz(*nda de cria^ao, 
rears the Red Rolled breed “ 

In the “ Fazenda de Cria9ao “ of Ita^xtininga tlie '* Red Marsh “ breed 
is reared. 

The “ Postos Zootecluiicos ’* of San Paolo an<i Botucatu, *' Haras Paulista “ 
are responsible for improving the national brtHid of horw^s, by means of foreign 
thoroughbred stallions including. English, Aral), Anglo-Atab, etc; they pr)s- 
sess four hundred and fifty-two animals 

The State has a veterinary police service (' Service de Poheia Sanitaria 
Animal “) and laboratories (O CnadoY FauUbUi, Year XVJII, No 7, p[). 85- 
87. Sao Paolo) 

777. A sericulture service in the State of Minas Geraes. — In 
•November 1923, a “ Servi90 de cria9ao do biche da seda “ was established by 
the “ Escola Domestica “ of Passa Quarto, Minas Oraes 

778. The Agricultural experimental station of Santiago in Chile 
is being organised, and will be directed by Sefior Ram6n Ci,avk; it will have 
49 ha. of ground and a laboratory for the preparation of serum and vaccine, 

77Q. Botanical garden of Harvard in Cuba. — About twenty years ago 
Mr. E. F. Atkins gave to Harvard Univeisity, Baston Mass, IT. S. A. a part 
of his property at Soledad near Cienfuegos (Cuba) for conversion into a botan¬ 
ical garden of tropical plants, which would be of particular value for selection 
work. The general direction was entrusted to Mr. R. M. Grey, Professors G, 
E. Goodade and O. Ames acting in collaboration with Mr. Atkins. The Gar- 
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den receives continual additions and now contains a collection of 2,000 speci¬ 
mens of tropical plants brought from all parts of the world, and a S})eciiuen 
of every kind of tropical fruit. lispecially important are the collections of man¬ 
goes, limes and custard apples as well as many hybrid species of sugar cane, 
limes, cotton plants, mangoes, guavas etc. on which ex]:>eriments have been 
made. The seat of the Station affords a rich field for the study of botany and 
of all branches of biology (Saence, No. 1533, 102/j X(*w York). 

780. Experiments relating to plant cultivation and the trade in 
controlled seeds In Denmark. — The following notes are su3>plied by the 
Royal Scx'iety of Danish I'anners 

In Denmark experimenting on cultivatefl plants is largely practised, partly 
by the expc rinjental stations and partlj' by the Agricultural Societies; these 
last are named " loi^al trials ”, that is to say they are of brief duration usually 
for one year only and arc made on ]>rivate pro])€*rtics, either for educational 
|mqK>ses or for direct use on the .s})ot The experiments made under ofiicial 
auspices l^egan in 1870 only, and were started b}^ P. Xn-.LSv:N of the Royal So¬ 
ciety of Danish Fa^^^ers ; they are now entirely made at the exjK'nse of the ( gov¬ 
ernment which contributes for the purjK)se <m^*>.ooo Danish crcAMis per 
aimiim 

The Expc'rimental Section ( ' State Hxix^riment Department for Phint 
Culture ') is under the sujK'tvision of the “ State Boartl of Plant Culture 
which is conifK^st^d of live members appointed rcs|X‘CtiveIy by tlic Royal Danish 
Society i)i l^wmers. tlie Federation of Diinish Agricultural Societies, the Fede- 
ration of Die Scx'iety of Small Holders of Dtmmark, the K(»yal High Sc'hool 
of Agriculture aiul the Horticultural Societies. These lunninations are subject 
to the approval of the Mitiistry of Agriculture. 

The investigations an‘ carried on at the cxjx-rimental stations, and are 
completed by la 1 x>ratory worlc The area of each stc»tic»n a\ erages 20 to 40 ha. 
or ewer. 

The following stations and sections arc at present under tlie control of 
the Ex^x^rimenlal Division : 

Exf>erim€fitni Auftculiftml * (1) Tylstrup (Xorth Jutland) vnih 

a suljstation for experiments in }x*at soil at Store Vildiiiose ; ^^2) Studsgaard 
(Centra! JulKmd, near Herningt \vi\h jin area also in \\’est Iiisland {near Borris) 
and substation for ox|K‘rinients in ix^at soil near Fleming ; ( V) Askov in Semth 
Jutland ; (4) AarsoJev in Funen ; (5) L^nigby on Romholm , (O) I'ystofte in 
ScmDi-west S(*oland with a substaDon at Al>ed in I/dland. 

Siatwm /<u h^rtuuliuml exp^nmenis : (i) Homum in tholuist of JuDand j 
(2) S|xingsbjerg in the south-west of Jutland (near l^sbjerg) ; (3) Blangsted in 
B'unen (near Odense). 

There are also sjxxrial ,s(x*tions for experiments in cultivaDon in marshy 
soil, exi>erimenls on root plants, for getting rid of weeds, for investigaDng 
forage, for anitrolling plant diseases; this hist sc*ction liaving a laboratory 
at Lyugby. 

Laboratory researches are partly and principtilly made in the Stiite crop 
laboratories at Lyngby, where experiments to prove the need for lime in the 
soil 4une also made and also bacterial cultures for the inoculation of leguminous 
plants. 
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The experimental station at Hiving near Thorshaven: Faroe Isles is control¬ 
led by the Kxperimental section. 

The work of the various stations is, to a certain extent, specialised. 

Thus manurial ex]ieriments ate made at Aarslev (clay soil), at Askov 
(sand-clay soil and sandy soil) and Studsgaard (siindy soil): potato trials at 
Tylstrup ; cxijeriments in plant vselection at ystofte and at Abed. 

Each trial is repeated from 5 to zo times on 5 sfjuare metre plots per 
are according to the nature of the experiment, and to the degree of soil homo¬ 
geneity, etc' Each ex|>erunent lasts for several years and is iiuide simultaneously 
at several stations under a common scheme of \vt)rk establislied yearly. 

At the conclusion of each ox^x^rimcnt the result is pul>lishcd in the (kizette 
of the State Committee of Cultivation, The Tidst>hitt for Phmtetivl (Gylden- 
dalskee, Bogliandel, Nordisk, Vorlag. iA>p€nha(ie>}) Tsually it is followed liy 
a short summary in English 

The State station for seed testing at Co|H‘nliageu inspc-cts the smls and 
co-opt'rates in the exjK^riments, examining the set<Is ust'd 

I'he local culti\ation txjxiriments are made through the initiatueoi the 
Agricultural Societies and to a lesst*r degree by the liorlieultund orgaaisatioiLS 
Beside the Roval Society Danish Firmers, there are i ^7 AgHcultnral ScKieties 
in Denmark (Daiideboforvaiinger) with about J13 thc)u.sand meiulKTs and 1162 
agricultural Societies of small headers (llussauvl.sforeninger) \rith alxmt Hj 
thousand members For the carrnng out of exix'riments and other methexis 
of encouraging the development of crop cultivation, the agricultural s(>(‘ieties 
singly or in groups nominate lot'al crop conumltees which engage* expt*rts for 
carrying out cx|K‘rinients. The agricultutal sock tics and the .snull holders 
co-operate separately in each <li.strict, im<ier the direction of a district crop com¬ 
mittee, which at the same time engages exjxTts <m<l pul>lishes annual rejx>rts 
which deal with the exjK'riments and otlier methods of encouraging agriculture 
in the district. These Conmiittees co-ojierate with Uie State Expi‘rimental 
Section 

I/xral experiments were initiated in Dcmu<irk in i8tK) and now more 
than 3 thousand are carried out yearly. In the l>egiuning these ex{x*riments 
were almost entirely confinc'd to the use of chemical manure and even to day 
they are still large!}’' devoted to this question but include also any problems 
that may arise in connection with crop cultivation. 

Local experimental work is paid for by the agricultural orgxinissations, but 
the State refimds 40 % of the cost (formerly 50 ‘»;j) The State spends al>out 
600,000 Danish crowns annually under tliis heading 

In the work carried out by the State Ex]xriment vStatioii experiments re¬ 
lating to the varieties and types of cereals, especially root plants, clover, for¬ 
age crops and vegetables have an important place. The object of these 
experiments is tlireefold: (i) to indicate the best species, for obtaining the 
be.st possible harvest; (2) to encourage the increase in the productivity of the 
species, (3) to give greater stability to the trade in seeds. Beiotv carrying out 
a series of these experiments on various lines (in which foreign lines are also 
included for purposes of comparison), a public invitation to participate is is¬ 
sued. All can complete under certain conditions. The experiment is entirely 
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at the expense of the Stale, and lasts for a certain number of years. The re¬ 
sults are published in the Tydssknft for Plcmieavl 

The Royal Society of Danish Farmers (" Dot Kongelij^e Danske l^andlius- 
holdningsselskab'*, Vestre Boulevard 34. Kobenhavn B) gives information as to 
the Danish varieties and linos which are considen d to be most profitable and 
furnish small samples of their seeds free or at a mcxlerate price. If requested 
it co-operates in th<‘ trials, made in Denmark, on f(;reign varieties as far 
as circumstances allow. 

The Seed Testing Station Statsfrokontrolen, Kobenhavn, rejx)rts on the 
purity of the set^ds, the j>er<'eiitage of weeds, their gc niiinatioii ]x>wer (veloc¬ 
ity of germination), capacity for germination, and when ]X)SsiMe the genuine 
ness of th. six^cies ami lineage If the contract fc^r the purchase of seeds 
was signed with the iiuderst«m<iing of a right to indeiunity according to the 
rules of the station for seed control, the buyer luis tht rieht to the indemnity 
if the seeds have high ix^rc'cnt.ige of irapuiity or low germinattoii power. If 
reejuested the Station makes out the figttre tlut must be paid ])ack. The in¬ 
demnity for \vrongly desc^rilnd prcxii*cts is settleil by a couit ol arbitration 
c'ornjxjsed of a rej)rest‘ntati\c ('f the buyer, one of tlv seller *inil u-iu sv‘K*ctecl from 
tilt* Cotuinittee for the control of seeds who ia in the pay of tin Mmistry rd Agri¬ 
culture 

1'he rules for compeiis,ition and the niles for controlling the seeds and roots 
plants, can 1 k‘ edit lined from tlu* station fois<ed control. (Danwh * xj^eriments 
in plant culture and details alM)ul the tnidc in ormtrolled Dani.sh set<l Repihit- 
c<l from I idsski ifl iot Pliviv^ul 102^)- 

781 Schemes tor enquiry by the Agricultural Experiment Stations 
of the U* S- A, in 1922 - 1923 . — These* schemes wtTe 51 iii muni>er or an 
avenge of 103 ]kt station inclmling 56 which vv(Te purely of an administrative 
character for control ami regulation, the renuining 5100 weie for agTicultiirai 
research atul exjKriuu nt To these* nuiy lx* added 140 carrier I out at the inland 
stations of Alaska, (ruam, Hawaii, Porto Rico and the Virgin IsLuids whicli 
bring the total up to 5240, As some id these scIkiucs includt* one or men* 
questions for investigation, the actual list covers 5750 ex]x'rimonts winch may 
be groupt*d as follows, hel<i cro]>s loii (Indian corn, IK^aUxs, 13^, wheat 
14^, vie ) — horticulture and arboriculture (apples, 118, fruit trees in gen¬ 
eral, 61, garden produce m general, (o, etc ) -■ plint diseases 132 (potato dis¬ 
eases, 51, dist‘ascs of ccre*ils in general 34. diseases of apples 32, etc ), economic 
entoinolog5\ 412 flx*es 43, insecticides 3</, etc ) - soils, 310 (fertility of soil, 46, 
flora of the soil 3S, kinds of soil 29. etc,) - veterinary uKxlicine,io4 — fertil¬ 
izers, 103 ■ rural economy, 180 -> swine, 180 — milch cattle, 176—poultry 

rearing, 170 —rural cngimHjring, 1O2 *- butmiy, 133 “ fodder and cattle feeding, 
n i — milk and milk products, 03 — butchers beasts, 88 — sylviculture, 82 — 
chemistry, jb - - chemistiT, — sheep. 74 — fmxi stuff for human consump- 
tion, 50 — economic zoology, 30 — seeds, 28 — bacteriology, 22 — noxious 
WTeds. 19 — stock lireediiig in general, 15 — hoTse*8 and muk\s, 14 — meteoro¬ 
logy, 11 — agricnltutalscience, 10, (U. S, A. Report Service, Office of experiment 
siaitons. A classilled list of schemes carried out by the Agricultural iixperi- 
ment Stations, io22-fi>23, pp. 364, Washington, i 9 < 23 )- 

782, The teeching of household economy in the junior classes of 
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the primary schools In Angers^ France. — M Drchambrb has presented 
to the Agricultural Academy of France a memorandum by M. MAttRT, muni¬ 
cipal veterinary officer of Angers, on the subject of teaching rural domestic eco¬ 
nomy in the girls’ primary schools of the town. Three groups of scholars are 
having theoretical and practical teaching : (i) orphans supported at the public 
expense who are trained as village servants or housewives; (2) scholars in the 
higher classes of the elementary schools who are trained to become housewives 
in the country, (3) pupils who are preparing for teaching in the elementary 
schools 

The results obtained so far with the special methods of teaching, which 
differ for each group, are very satisfactory, though the ftmds available are 
limited. {Reports of the French Academy of Agriculture, Vol X, No. 20, 1924) 

783. Station for line selection of wheat in the Central Massif 
of France. — This station is situated inLafoiit near Riom, Puy-de-D6me and 
was established by the Federation of Agricultural Syndicates in the Department 
In a report lately published the director M F Beat^'ERIH reports on the work 
of the season of 1922-192 5 This includes 1800 specimens of wheat lines of the 
departments of Puy-de-Dume, Doire, Haute-Loire, Aveyron, Cantal, and also 
r37es of Cantal and of the Loire 

Various comparative studies ha\ e been made of lines and seeds as regards 
Pucci ma glumauim and other rust forms wdiich appear less frequently in the 
region of the Station {fottiual dWgriciiltme pratique, Yndt 8h, No 25, pp49(>, 

19^4)- 

784. Stock breeding experiments in France. — The National centre 
of Stockbreeding experiment was established in 1019 in tlie property of Vaulx- 
de-Cemay (Seine-et-Oise) lielonging to Baron II RoTHSCHIIvD, This centre, 
of which the director isM Maurice Laplaud, was requested by the " Office Agri¬ 
cole Regional du Nord ” to make experiments on horses, cattle, sheep, swine and 
poultry. The results of the experiments so far made have been collected in 
a volume lately published The following is the list of these rejiorts : 

P. Dechambre and F Dkgois, Operations de la bonchene du centre na^ 
ixonal zootechnique en 1920 

Lapt<aud, Comparaison du pnv de icvieni d*un labom d 15 avec tracteur, 
chevaux et bceufs 

Lapeaud, Experience d'engraissement des hovidH, en 1920 
^ I/APtAUD and Garnier, Notes pour seven d Vhistone de la race ovine de 
la Chatmotse (iqi0-1920) 

Laplaud, {L*engraissement des volailles du domnine de Vaulx^de-Cernay, 

Dechambre and Dkgois, Sur la valeur du cinquidmc quartier en boucherte, 

VoiTEtHER and Dkgois, Rechef ches expirtmentales sur le croisentent tndus- 
tfiel Southdown Limousin. 

Lapsuatjd and Brunet, Notes sur la pigmentation chez les p^res. La valeur 
des pedigrees 

F. Brunet, Le 2* Concours national de ponte. 

Lapeaud and Brunet, Observations sur Vordre d*apparition et la valeur 
des mamements chez les bovins Charolais et Limousms de 2 d 4 ans. {R. 1923, 
No. 78). 

Degois, Vovatite avec rupture ovulane chez les poules pondeuses. 
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Lapi^aud and BofFAU, Etude sur le poids des agneaux d la natssance, 

Charles VoiTELlvlER, Recherches exp6nmentales sur le croisement industnel 
Chartnois-Limoustn, 

785. Work of the Central Committee of Motoculture in France 
during the year 1923 . — The Central Committee for the study of mechanics 
has given special attention to the discovery of a carburant so that a national 
and less expensive product may be substituted for petrol for use with agri¬ 
cultural machiues The Committee worked in collaboration with representatives 
of the Ministry of War and of the Colonies, '' L'Office National de Recher¬ 
ches et Inventions **, and “ L’Automobile Club de France The carburaiits 
tliat were to be studied directly were those of poor gas (produced b}^ the 
combustion of a mixture of wood and wood charcoal) and \egetable oils. 

Upon the suggestion of the Central Committee, the Ministry of Agriculture 
has established two series of studies. (i) Kx|x?riments with Agricultural traction 
machines furnished mth gas generators employing wood and wood cliarcoal 
(decree of May 28, ; (1) a competition for motors working on oil 

and of carburants with an oil basis (decree of June 20, 1923) 

The first .series of studies was made in field trials conducted at Fssenes- 
Corljcil (Seine-et-Oise) in September 1923 and in shop trials in the workshop 
of the Automobile Club de France at Neuilly, in October 1923 The rejx>rt.s 
on the work carried out were ]>ubli&hed by the Agricultural library of the Mai- 
son Rnstiquc, 26 Rue Jacobs, Paris IV. 

The comixdition for oil motors took place in the spring of 192 \ 

786. The Institute of Tobacco-growing in Drama (Thrace^ Greece), 
— Tliis Institute was inaugurated in 1923 and is financed by the Stiite and 
other bodies. Its objects arc the improvement of the (juality of the tobacco 
by means of improved seeds, the control of diseases and scientific sorting of 
the tobacco to obtain regular fermentation (Der Tropenflanzer, Year 27, No. 1, 
pp. 24-25. Berlin, 1924). 

787. Italy. Technical instruction for the peasants. — The Directorate 
of Agriculture at the Ministry of National liconomy is organising teclmical 
instrnction for the peasants. Instruction will Ix^ given to all those who liave 
passed tlirough the elementary classes and the schools will be founded in every 
commune where there are many small holders, n^etayers etc. The instructors 
will be speciall}’^ trained rural elementary schoolmasters who will be selected 
from the holders of the diplonui of the intermediate Agricultural schools and 
must have had practical farm experience in the province for not less than three 
years. After they have fulfilled their duty in regard to the instruction of the 
young peasants these instnictors will be able to assist in teclmical propaganda 
as well as in economic and co-operative society work under the control of the 
** Cattedre ambulant! d*Agricoltura " (tra\^lling agricultural schools). The cost 
of this instruction is calculated to be about 2 million liras for 61924-1925, hree 
millions for the 1925-1926, 4 millions for 1926-1927 and fiv millions int the 
following years. 

788. Institute of Agricultural Ecology. — An Institute of Agricultural 
Ecology has been founded imder the auspices of the Royal Academy ‘'dei lincei*' 
(Rome) for the purpose of conducting experiments relating to the study of the 
physical environment in relation to the development and the productivity of 
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plants in all parts of the world. In 1923 an International Comnniission of 
Agricultural Ecology was appointed under the Patronage of the Academy. At 
its meeting of February 12, 1924, the Executive Committee of the Commis¬ 
sion approved the programme of work tor 1923-1924 proposed by Prof. R. 
PiROTTA (President of the Commission) and by G. Azzi (Secretary) which deals 
with the following subjects: (i) The principales of agricultural ecology; (2) the 
ecological problem of wheat; (3) the international system of stations for agri¬ 
cultural ecology (Nuovi Annali di Agncoltura, Year IV, No. 2, Rome, 1924). 

789. Electrogenetic Laboratory, Belgirate, Milan. — This laboratory 
was inaugurated on June 15. The studies initiated by Prof. Pirovano will 
be continued. (See icf. 1923, No. 556). 

Congresses and Conferences, 

790. Fourth International Conference of Pedology. 

Retrospective review — The necessity for a permanent international col¬ 
laboration regarding the scientific and practical side of field geology has been 
the occasion during the last twenty years, of numerous reunions of famous 
technical experts of the various nations and in this way heli)cd towards an ever 
increasing development of the new science which was in process of formation, 
to which the name of “ pedology ** is given, having special regard to the inti¬ 
mate connection between the agricultural qualities of a district and the pre¬ 
vailing conditions as regards genetic selection and environment 

As early as 1909 the first international conference of field geology was 
held in Budapest on the initiative of the Royal Hungarian Ck?ological Institute 
and in the following year a second Conference took place at vStoc'khohn under 
the presidency of the General Secretariat of the Xltli Inteniational Confer- 
rence of Geology. As many as 170 pedologists, and officially 19 nations took 
part in this second Conference as a result of which three Inteniational Com¬ 
missions were appointed: (i) for an inquiry into field geological conditions 
and the studies made on the subject in the various countries; (2) tor the pre¬ 
paration of soil extracts for chemical analysis: (3) for various questions of 
nomenclature. 

The third International Conference, which should have been held at St. 
Petersburg in 1914, could not be arranged for the original date appointed 
owing to insurmountable local difiSculties and also, because of the war, it was 
impossible to hold it at Rome as was then proposed. It was not till 1922 that, 
thanks specially to the efforts of Dr. Hissink of (xroningen and of Prof. Dr. Ko- 
PECKY of Prague, it was found possible to hold the Conference in the latter 
city from the iqth. to the 24th April. This third pedological Congress 
thus linked up again the international relations which had been interrupted 
for several years. 

At the Prague Conference, which in a sense had to establish the prelimina¬ 
ries for the convocation of a IVth Congress, the Commissions appointed in 1910 
at Stockholm were increased to fi\'e : (t ) for the meclianical and physical analysis 
of the soil (President, Prof. Dr. J. Kopecky of Prague) with a sub-section for 
the study of pedology in relation to rural hydraulics (Director Col. J. Girsber*^ 
OER of Zurich); (2) for the chemical study of the soil (President, Prof. Dr. A. 
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A. J. VON SiGMOND of Budapest); (3) for bacteriological and biochemical soil 
study (Presidents: for Europe and Africa Prof. Dr. J. sStoki^asa of Prague; 
for America and Asia Prof. Dr. J . G. Eipman, New Brunswick); (4) for the 
nomenclature and classification of the various soils (President, Dr. B.Fnos- 
TEROS, Helsingsfors); (5) for soil mapping (Presiflent, Prof. Dr. G. Murgoci 
of Bucarest). 

Organisation of the IVth Congress, — The conference which, on the 
proposal of the Italian Delegate, Dr. Borghesani, in the name of the “ Society 
Agronomica Italiana ** it was decided to hold at Rome in the spring of 1924, 
was organised under the auspices of the Permanent Conuiiittee of the Inter¬ 
national Institute of Agriculture, on the invitation of the international Se¬ 
cretariat of Pedology, and an office was opened at the Institute for the Se¬ 
cretariat of the ItaUan organismg Committee. This Conmuttee, of which 
the Cluiimian was Prof. DE ANGKms d*OssaT (Perugia) invited the co-opera¬ 
tion of Dr SAxnvNiF;R and Dr Borghesani, respectivcl)'- Chief of Service and 
Chief of Section in the Institute, who specially undertook res]ionsibility for 
tlu‘ orgtuiization of the Congress. Prof Pkrotti was elected to the office 
of Secretary in Rome 

On Nov. ^o, 19*13 a preliminary circular of invitation was .sent out for 
the IVth Conference to some pedologists and pedological Institutes 

throughout the world and shortly after an invitation was sent to the (^ov- 
enmients, whether adherent to the Institute or not, to nominate official 
Dekgations 

Parallel with the inteniational Committee of Pedology difierent national 
Committees (Aniericim, French, Polish. Swedish mid Plimgarian) were con¬ 
stituted and to the five International Commissions formed at Prague, a sixth 
was added for the study of plant physiology in its relation to pedology (Se¬ 
cretary, Br. K ZiJiySTRA X of Groningen) whilst in the 4th Commission 
— for nomenclature — Prof C. F. MarbuT of Washington D. C was elected 
president for America At the same time an Executive Committee was formed 
for prclimiiiar}^ work in connection with the fomidalion of the “ Ivternafional 
Association of Pedology 

In the meanwhile His Majesty the King of Italy and His Excellency 
the Hoii MussoiwlNi had granted their high patronage to the Congress and 
His Excellency Signor Corbino, Minister of National Economy had accept¬ 
ed the Presidency of the Committee of Honour vSome zz States and sixty 
Scientific Institutes had amiounced their intention of sending their official 
representatives to the Congress, which was supported bj" about 400 jiedologists 
from all parts of the world. 

Among the latter were the most illustrious representatives of the various 
branches of Agricultural Science, including Proff. E. Ramann (Munich), 
G. Anberson (Stockholm), K. Geinka (Petrc^acl), Winograbsky (Pa¬ 
ris), A. A. V. SiGMONB (Budapest), R. Gannsen (Berlin) G. W. Robinson 
(Bangor), J. Stokbasa (Prague) G. Murgcki (Bucarest), J. G. Lipmann (New 
Jersey) etc, etc. 

Thus under the patronage of the International Institute of Agriculture 
an important international scientific assembly, famous on account of the 
scientific reputation of its members, was held for the fiirst time. 
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Inauguration of the Congress, — On May T2th 1924, in the main hall 
of the International Institute of Agriculture, the IVth International Con¬ 
ference of Pedology was opened in the presence of the King, His Excellency 
Signor Sardi, Under-Secretar> for Agriculture, and other political and 
scientific personalities, as also the American, Belgian, Czecoslovakian, Danish, 
Egyptian, Finnish, French, Georgian, Japanese, English, Irish, Indian, 
Yougoslavian, lyettish, Norwegian, Dutch, Polish, Kunianian, Russian, Spa¬ 
nish, South African, Swedish, Swiss, (Tennan, and Hungarian delegates 

After opening addresses by M Douis-Dop (vice-president of the Inter¬ 
national Institute of Agriculture), Count Ferrari, representing the Munici¬ 
pality of Rome, His Excellency, Signor Sardi, for the Italian (^vern- 
ment, and Prof De Angeeis d’Ossat, to which the delegates of the various 
Nations replied in suitable terms, and after a report by Dr Hissink on the 
work of the General Secretary for Pedology, the following were elected as 
officers of the Congress : Honorary President : Prof Dr E Ramann (Mu¬ 
nich) ; acting presidents. Professors G Anderson (vStockholni), J. Kopkcky 
(Prague), and G Dp: ANOEr,iS d^Ossat (Perugia), and general secretary 
Prof R. Perotti (Rome) 

Lectures. — During the Conference, general lectures were given respectively 
by Prof G. Andre (Paris) on manuring and its agricultural effects, by Prof. 
B A Keen (Rothamsted) on recent researches in soil physics, by Prof. 
G. \Viegnp:r (Zurich), on dispersoidal chemistry in connection with fx'- 
dology, by Prof J Stocki,\sa fPrague) on the modern aims of experiments 
on bacterial activity in the soil, by Prof Winooradskv' (Paris) on the me¬ 
thods of bacteriological investigations of the soil, by Prof J. Lipman 
(New Brunswick, N. Y) on the fertilizer industry in the I’nitcd States 
in relation to soil science and Prof A Mf^ozzi (Milan) on soil analysis and 
its value. 

Work of the Commissions. — The work of the Commissions began on the 
second day of the Conference, and the opportunity was thus given of examining 
and discussing numerous reports by experts in various branches of jx'do- 
logical science 

The I and II Commissions first considered the question of the " prepar¬ 
ation of samples of soil for mecamcal analysis ”, an<l the speaker, Dr. No¬ 
vak (Bnio), called attention to the differences in results which were being 
obtained by the methods of preparation adopted 

Prof. SiGMOND (Budapest), after a discussion, in which Dr. Hissink 
(Groningen), Dr. Ramann (Munich) and Dr. RoBiNSfiN (Bangor), took part, 
• summarized the results of the studies made on this question and the pro¬ 
posals made for a simple conventional method for the preparation of soil ex¬ 
tract by the use of the HCl concentrate. 

Dr. H. Burger (Zurich), was of opinion tliat before undertaking special 
soil experiments, it is necessary to have a clear idea of the structure and of 
the general composition of the soil under examination, and reported the re¬ 
sults of his own experiments on soil in situ by means of the cylinder method. 
The investigation of the capacity for admitting air and for water percolation, 
would give an adequate idea of the structure of the soil, and the determin¬ 
ation of these two physical qualities would suggest, as it lias already sug- 
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gested» the solution of numerous problems, especially in connection with 
tree planted soils, which could not be solved in any other way. 

Dr. H DundEGARDH (Lund, Sweden) reported on a new method for 
d eiermtnmg soil areation based on the speed of diffusion of carbon di¬ 
oxide. The aeration K would be given by the quantity in cubic centimetres 
of CO2 which diffuses itself in one second through a cylinder of earth, one 
centimetre in length and with a base of a square centimetre, the difference 
of tension being 1 atmosphere. 

Prof SvKN Oden (Stockholnt) discussed the general principles of the 
“ determmatwn of the distribution of mineral particles in the soil in relation 
to their Size and of interpreting with their assistance the different methods 
in use The practical expedients employed by the writer in the latoratory 
were described in a separate report by Dr B A Keen on '"An improved self- 
registering balance {balance Oden-Keen) ”, and in another report by Oden 
himself on the ” Structure and pro pet ties of sofne Swedish soils ” the author, 
in discussing the idea of ” plasticity ”, pointed out the importance of the 
factor “ time of defonnation ” and, correlatively stated that, for ascertain¬ 
ing the plasticity itself, the detennination of the energy necessary to displace 
the mass of soil and the particles between them at a fixed sjx*ed should be 
a.scertained. 

Dr 'r Mxkczynski (Pulaw3^ Poland) assuming that a Urge quantity 
of soil for mechanical analysis would be unfavourable to accurate results, 
wliile a quantit}^ of 2 gm would be‘ quite sufficient for a gocxl analysis, point¬ 
ed only tliat tlie soil particles pass through a sieve, of o 5 mm has constructed 
an apparatus for snrall quantities of soil which allows the separation of par- 
tick\s of less tlian o 002 nun in an ascending current of distilled water and in 
mi average time of \S hours. Moreover having regard to the im^iortance of 
establishing the origin of the soil, of the tlieorv’- of S. Oden of expressing, the 
dispersion by continuous measurement of the sedimentation, the author 
hae constructed another ap^mratus which allows the curves of dispcTsion to 
be obtained in a very short time 

Prof T Bikeer-ChaTEI^n (Rome), being of opinion that for the purpose 
of obtaining a truer rcpresenbition of tlie actual constitution of the soil m situ 
and to render more comiwirable the various kinds of analysis, it is advantageous 
to represent the soil constitution by volume rather than by weight, — referred 
to some of his ovni studies on the subject; lYof A A J von Sigmond (Bu¬ 
dapest), on the basis of his new expefintents on cetiain physical ptopetUes 
of the sotl, called attention to the importance of the methods of the study of 
these properties, tc^elher with the methods of mechanical analysis Dr. A, 
Cauda (Asti) reported on the ” Influence of chemical leagents on the rapidity 
of precipitation of clay in suspension”; Dr, G. Gorz (Berlin) recommended 
an electrical apparatus for the practical measurement in the field of the win¬ 
ter content of the soil, and Dr. Ing. R Truka (Brno) liis apparatus for gra¬ 
vimetrical dosage of the finest soil particles. Prof Ing. A. CeERICI (Rome) 
suggested for isopicnometric analysis the use of the two bromomercurates 
of sodium and barium and reported on the results obtained bj^ him with for- 
mo-malonate of tallium and with a mixture of formicate and fluoride of 
tallium respectively for the minerals of specific weight below or abov^ 4. 
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As regards the properties of clays Dr. Novak (Brno) discussed the con^ 
position of colloidal clay, while Dr. S. Johannson (Stockholm) proposed to em¬ 
ploy for the testing of viscosity the weight necessary for sinking a conical 
body in a clay mass. Dr. L. Smoi^uk dealt with various questions connected 
with the discolloidity of the soil. 

Paj^rs were also presented by : Prof. A. Sokoi^oski (Moscow) on New 
methods of physico-mechantcal soil analysis and factors %n the structure of the 
soil', Prof. G. W Robinson (Bangor) “ On certain regularities m the mechan¬ 
ical composition of soils**; Dr. J. Zunker (Breslau) on “ The specific suf- 
face of the soil ** and by Ing. B. Ramsauer (vSalsburg), and Prof. L. Stchus- 
SIEV (Kischinef). 

In the Commission on pedology applied to rural hydraulic work, on tlie 
question of soil improvements the foUovdng made contributions: Prof. F 
Ganssen (Berlin); Dr Zavadii, (Bmo), Ing. GiovAJmoNi (Rome), Ing. 
R. Janota (Prague), the latter referring specially to a scheme for the organ¬ 
ization of pedological work from the point of view of these improvements. 
Contributions were also made by Prof P OtoTSKY (Prague) on The condition 
of deep spring wateis, by Prof. Olaf Tamm (Ahiarp, Sweden) on Soil silicate, 
by Ing. Dee PEEO Pardi (Rome) who, in discusvsing The influence of 
the excess of moisture m the subsoil on the physical state of the soil examined 
the scheme of agricultural hydraulics of tin ancient inhabitants of Liizio, 
by Ing. Bviy (Hoofddorp, Holland) who dealt with the .subject of infiltrations 
in Haarlemmermeerpolder and fmall> Dr Ing K. G Doicreee (Prague) who 
gave an account of the danuige done to the dykes by the musk- rat OndaUa 
Zibeihicus **, 

The Commission for the chemical study of the soil had, as the chief sub¬ 
jects for discussion, three important questions: the exchange of bases, 
soil acidity and its nutritive substances in relation to the use of fertilizers. 
As to the first subject, Prof. H Ramann (Munich) summarized the pre¬ 
sent position of the question and rej)orted at the same time on the re¬ 
sult of his personal experiments which would lead to the following con¬ 
clusions : 

(a) neutral salts cause only the change of bases, 

(b) the hydroxides and salts with alkaline reaction caUvSe the exchange 
of bases and absorption; 

(c) acids and salts with acid reaction lead to the decomjK>sition of 
silicates as well as to the exchange of cations of silicates with the hydrogen 
of acids, that is to say, to the formation of acid soil. Tlie speaker considered 

'also ''buffer action**, the degree of soil saturation, and fertilization with 
lime and marl. 

Prof, R. Ganssen (Berlin), I. Hissink (Groningen) and G. Wiegner 
(Zurich) contributed papers on the exchange of bases and the latter pointed 
out that clay represents a special case of absorption by an exchange of a chem¬ 
ical dispersoidal character generally observed as " polar **. 

Two communications were made on artificial zeolites, by S. HERKB (Magya- 
rdvar Hungaiy) and J. V. SiGMONd (Budapest) respectively, and the latter 
suggested the desirability of finding a simple and rapid meth(^ for determining 
the bases displaced by neutral salt solutions in the soil as well as a method 
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ior the determination of the state of saturation of the soil as the result of the 
action of these bases. 

The subject of soil acidity was discussed in a plenary meeting of the Com¬ 
missions. A number of papers on the subject were presented : by Dr. Olaf 
Arrhenius (Stockholm) on The actual and poientml acidity of soils ; by Dr. Th. 
SaidEI, (Bucharest) on The reaction of the soil in connect ion not only with vegetation 
and soil processes, hut also with the solutions in the lattev ; Dr. R. BradEIEUB 
(Colmubia, Missouri) on The importance of hydrogen-ion concentration control in 
physico-chemical studies of heavy soils, by Professors E Ramann (Munich), 
H. R Christensen (Copelinhagen), Aarnio (Helsingfors), K. Aso (Tokio). 

Prof. J. WiVYN (Riga) forwarded a report on Soil feriilUy in connection 
imih its acidity. 

For tlie practical determinatiem of the concentration of hydrogen-ions. 
Dr. M. TrKNEE (Berlin) exhibited his portable electrometrical apparatus, w^hich 
can be used in field work, Ing Chiin. E. Schkrf (Budapest) a pi>rlable appara¬ 
tus for small quantities of liquid and especial!}’’for soil extracts, Dr P. E.mer- 
SoN (Ames, Iowa) following the colorimetrical method of Bjerrum, described 
a method basted on coloration produced by the sulpho-cyankle of potassium in 
the presence of ferric ions . Prof E. Bimann (Coix^nhagcii) reported on the 
detc‘n3iinations wlxich can be made with his cliinidronic capillary electrode, 
Ih’of IIi:uUG and KniCKMANN on The methods of dosage of acidity applied to 
tree plunred soils, R. M Barnctte, J. IIissink and J V. DER Svek (Onmin- 
gen) Oil certain faCiOrs xnftaencing the concenlYiition of hydrogen to)i:>. 

As regards nutritive substances in the soil in connection wriUi the need for 
fertilizers Prof. MiTSCiiEKEiCH (Kduigsberg, Pnissia) considenkl the pro¬ 
blem fiom a physiological point of view ; availing himself of mathematical 
formulas lie has succeeded w’itliout making a chemical analysis in detemiining 
tin* fertilizer rcquircniciils of a particular soil; Professors K A. WesTEKBKrg 
(Eindingon, Sw'cden). von Sigmond (Budapest), IIissink (Groningen), A GrE- 
GOIRE ((k‘m1)loux), R Trnka (Brno) gave accomits of observations and ex¬ 
periments on chemical soil analysis, especially with regard to phosphoric 
acid; Ih-of H IIKSSICEMANN (Stockholm) and Dr. I,. vSmouk (Brno) presented 
contributions respectively on Humus in forests of conifers and on humus in 
connection with I Innate ;Vto{ Th Saidee and E. T Protopopuscu (Bucharest) 
presented studies of the Effects upon legetation of watery solutions of the soil; 
W.W. GarniOi and J. H. MurtREY (Wasliingtou D C ) The influence of magnesia, 
J. McHargue (Kentucky) The influence of manganese; Dr. R. BaeeENEGGER 
(Budapest), V. HoheNwSTEIn (Berlin) and Prof N OANGunES (Calcutta) re¬ 
ported resiiectivcly on Ilmigarian soils, on the black earth of Germany and 
on the alkaline soils of India ; Ihrof C. EuMico (Rome) and Dr, R. AvaTTaneo 
(Rome), Dr. A. Masserschnuxh and the SocietA 1 T/U,iana Potassa (Aachen), 
dealt witli manures espt‘cially phosphatic and potassic and finally other papers 
were given by Prof. H. StrKmmiC (Danzig) on Soilsanalysis, profiles and colloids ; 
Dr. D. Dicenty (Budapest) on the Richness, productivUy and feriiliiy of the 
soils; Prof. H. HarrassowiTZ (Giessen) On the formation of kaolin and *‘lateri- 
He” soils; Prof. McC(X)E (Michigan U. S.) on Soil profiles ; Prof. W. VERNADSKY 
(Petrograd) on Rare earth types in the soil ; Prof. P. Brown on The inter¬ 
pretation of the results of soil expertmenis; Ing. J. E(»Er (Prague) on The origin 
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of alcohol in arahle soil] Dr. G. J. BOUYOUCOS (Michigan U. S.) on The different 
forms of water in the soil and their significance ; Prof. R. Lang (Halle) On the 
formation of red earth and Prof. U. PraToi;ongo (Milan) on the Italian alkaline 
clays. Prof. J. WiTVN (Riga) sent a report on The principal bases of the 
process of formation of Podsol, 

Very numerous were tlie commimications made to the two Commissions III 
(on soil bacteriology and biochemistry) and VI (plant physiology in coimec- 
tion with pedology) which held conjoint meetings. The following present¬ 
ed reports : Dr. H. R. Christensen (Lyngby) on the Principle of inocula¬ 
tion in field bacteriology, Dr. N. WEIS (Copenhagen) on tlie Soil of Danish 
beech forests. Prof. G. Lo PriorE (Modena) on The rapid laterificaHon of a lu¬ 
cerne field, Prof. K. PanTankItW (Bari) on The biochemical determination of 
assimilable phosphate in the soil, Prof. V. RivERA (Rome) on The influence 
of soil conditions in connection with the root development of certain herbaceous 
plants, Dr. O. Arrhenius (Stockholm) on Soil reaction and plant growth. 

Communications were sent to the commissions by Prof. TT. Pratouokco, 
(I^Iilan), F. D. ChodaT (Geneva) and H. Nikuas iWeilienstephan). As to the 
more general relations between the soil and vegetation, reports were also 
presented by Prof. D. Hoaguand (Califoniia), A. ^^Iarteeu (Florence), A. 
Zaharia (Budapest). Dr. J. Dupernoy (Paris) and Dr. K. Maiwai^d, (Breslau). 

Prof. A. ITANO (Amherst, Maas.) reported on certain biological studies 
made by him on peat soils and Prof. S. A. Waksman (New Brunswick U. S.) 
dealt with soil microbiology and fertilizers in general, and accounts were given 
of experiments made by himself in coiijimctioii with Prof. J. G. Dipman 
(N ew Brunswick) on the oxidation of sulphur in the soil by means of bacteria, 
in conjunction with Prof. H. HEukeuekian (New Brunswick) on cellulose 
decomposition through soil bacteria, and in conjunction with P. R. 1^. Starkey 
(New Brunswick) on the partial sterilization of the soil. 

Prof. PERoTTi (Rome) developed liis microorganic theoiy^ of fertilization, 
beginning with the fact that between the mineral and \ egetuble kingdoms there 
is a complex and necessary series of phenomena and factors attributable to 
microorganisms (scale of symbiological reactions). Prof. PekoTTt also descril>ed 
the results of investigations made by him in collaboration with M. F, Aureei 
(Rome) on the power of ammonization in agricultural soils, and with M. G. 
Granois (Rome) on the method of measuring the powder of nitrification in the 
soil itself. Reports on microbiology in relation to the cycle of nitrogen in nature 
were presented to the Illrd Commission by Prof. J. Zoucinsky (Lemberg), P. 
L. Gainey (Manhattan, Kansas U. S.), F. G. Carter (Utah, U. S.) K. Aso and 
S. Okhawara (Komaba, Japan) and U. Yamagata (Komaba), K. Aso and 
U. Murai (Komaba), G. Rossi and Dr. S. Riccardo (Portici), by Dr. A. Bo- 
nazzi (Ohio, U. S.) and by Ing. F. C. Geretsen (Groningen). Prof. G. Rossi 
(Portici) suggested a scheme for an understanding between the field bacterio¬ 
logists of the world for a systematic study of local agricultural soils and Dr. 
G BergaEia Petrucci (Florence) referred to the necessity for coordinating 
and organizing the microbiological studies of the soil. Prof. J. Stokeasa 
(Prague) read a paper on Microbes in cmineclion with soil fertility, Dr. L. PETRI 
(Florence) on The influence of ploughing on soil microorganisms* Ing, A. NEMEC 
(Prague) on the Biochemistry of tree planted soil. Dr. J. DXJFRENOY (Paris) on 
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Biological soil consolidation^ Prof. J. Zoi,c1nski (Lemberg) on Mtcroorganic jac¬ 
tors in the formation of turf and of fossil coal. Dr. R. KEU^ER and J. Penkava 
of Prague reported respectively on Dielectric constants and on Radioactivities in 
the soilt Dr. R. V. Ai;i:<ison (New Brunswick, U. S.) on The influence of plant 
growth on the state of aggregation of soil particles, and Prof. C. GORINI (Milan) 
on The present development of experimental work in pedological microbiology. 

Other reports were presented by Dr. H .Lundecardh on The formation of 
carbon dioxide in the soil and its influence on vegetation; Pr. O. MxjneRATI 
(Rovigo) on Experimental technique in relation to variations m substratum ; 
Prof. P' PANTANEEI4 (Bari) on Soil physic determined bv root excretions) Prof. J. 

S. HAROrK on The biological importance of copper, nickel, zinc and cobalt. Dr. 

E Dee VlETyAR (Barcellona) on Soil nomenclature from the point of view of 
the osmotic pressure of the solutions. Prof. J. ZoECiNSK\' (Lemberg) on The action 
of sunlight in connection with soil genesis and the fcrHlitv, Dr H PisCHEN on 
Edaphon a general concept for the biocamsts of the microscopic flora tn water 
and mosses. 

As regards the IVth Commission for soil nomenclature and chissifioation 
and particularly the Europi*an Commission Prof. B P'rosterts the President 
coik*cted numerous i^apers wliich were commmiicated to the Congress at 
Rome and published in one volume at Helsingfors at the expense of the Fin¬ 
nish Oeological Commission and related to the following countries: Austria, 
Cxecoslovtikia, Denmark, ICgypt, Finland, France, Oennaiiy, (heat Britain, 
Ireland, Norway, Holland, Poland, Rumania, Russia, Sweden, PIiuigar)\ 
These papers may be divided into two principal groups according as the classi¬ 
fication is or is not based on the soil profile. In the first group, pajXTs by 
Prof. B. A-\kni() (Helsingfors) and H. Stremme (Dantzig), S MikiaszEWSKI 
(Warsaw), G Murc;(x:i (Bucharest), C. 1 ). Geinka (Petrograd) and Dr A Ihix 
(Vienna) and P. P^NcruESCU (BucluircvSt), refer to the nomenclature and clas¬ 
sification of soils in general; in those by Prof. H Stricmme iD antzig), 
W. WoEFF (Berlin), W P' Hume (Cairo), D, I^ostert^S (Helsingfors), T. Hae- 
EiSY (Dublin), K. C, BjuREiKKK (Aas), S. MiKEiVSZKWSKi (Warsaw), 0 . W. 
Robinson (Bangor), Dr. W. Brenner (Helsingfors), P. Trkitz (Budapest), 
and V. Novak (Brao), the classification is explained by reference to soil for¬ 
mation in hmited regions. 

To the 2nd group papers were contributed by lug. ANimRSEN (Copen¬ 
hagen) and by Drs H. R, Christensen (I^yngby), P Larne (Gurgy), N. J. 
Hissink (Groningen), G. Tesch (Haarlem), S Johansson L V Post (Stock¬ 
holm). 

Contributions were made to the IVtli Commission by Prof. DE Angeeis 
h’Ossat (Perugia), who considered the lithological phase of the soil as a charac¬ 
teristic of fundamental inportance for a scientific classification ; Prof. F. Todaro 
(Bologna) who reported on An ecoiwmical classificalion based on the concrete 
positive data of the productivity of soils ; Prof. R. Trnka (Brno) who reported 
on Classification in connection with mechanical analysis and colloidal chemistry, 
and Prof. C. J. Marbux (Washington D. C.) who gave an account of Arid-soils, 
The reports by Russian scientists were numerous and included contributions 
by the following: Geinka, W. Krokos (Odessa), L. Prassoeoff (Petrograd), 
S. S. Neusrxjkv (Petrograd), A. A. Krassuk (Petrograd), A. Kostukiewitch- 
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TmsENHAtrsEN (Smolensk), G. Mahoff (Kieff); N. FwROF (Kischineff), M. Fi- 
IPATOV (Moscow), W. W. Hemmesi^ino (Moscow). 

The Vth Commission (soil cartography) approved the conclusions of a 
report by the President, Prof. G. MuRGOCi (Bucharest) for the production in 
the shortest time possible of a pedological map of Europe upon the same scale 
of 1.500.000 as used in the international pedological map akeady in existence, 
and a Permanent Committee was appointed, consisting of Professors D. Fro- 
STERUS (Helsingfors), K. Geinka (Petrograd), L,. CayEUX (Paris) and Dr. O. 
TrEITz (Budapest) which will be in entrusted with the collection of the mate¬ 
rial to be sent by the various countries. 

Under the supervision of Prof. Murgoci himself and at the expense of the 
Rumanian Geological Institute a number of papers by the following authors on 
cartography in various coimtries have been published in a single volume. 
Prof. A. Baueoni (Algeria and Tunisia); Prof. G. Murgoci (Anatolia) ; Dr. O. 
Reis (Bavaria); Prof. A. GRi:GOiRE and PV. Heeot (Belgium) ; Prof, J. Ko- 
PECKY and Dr. J. Spirhanze (Bohemia); Dr. Novak (Moravia) ; D. J. An¬ 
dersen (Denmark) ; Prof. H. StrkmmE, Prof. W. Woeff, Dr. W. Schotteer, 
Dr. P. Krisciie (Germany), G. Stefanini and A. Ferrara (Erithrea and Ita¬ 
lian Somaliland) ; Dr. B. Aarnio (Finland) , Prof. M. L. Cayeux, E. RiSEER 
(France) ; Prof. G. W. Robinson (Great Britain) ; H. Burger (Switzerland) ; 
Dr. CrRENvnvEE A. J. CoeE (Ireland); Prof. M. Gortani (Italy) ; Dr. G. Laszeo 
and O. Treitz (Hungary); h. GENTie (Morocco); Prof. J. von Barkn (Holland); 
Dr. K. O. BjdREVKKE (Norway); Prof. V. Eeinigenwesterburg and Prof. 
A. Tiee (Austria); Dr. T. Mieczynski (Poland, Galicia); Prof. H. B. MauFE 
(Rhodesia) ; Prof. G. Murgoci (Rumania) ; Prof. N. Feorov (Bessarabia, 
Ukraine) ; A. I. N.fU 30 KiCH (Cherson, Russia) ; Prof C. J. Marbut, Prof. 
M. F. Mieeer, P. E. Brown, R. S. Smith (United Slates) ; Prof. H. HESSEir 
MANN (Sweden) 

Besides the papers, collected in volume form by Ikof. Murgoci, otlicrs 
were received by the Vth Commission: — from Dr. A. F. Joseph for the 
Soudan, Dr, V. M. Mosseri for Egypt, Dr. JogoTaroski for Japan, Mile 
Sanders for India, Prof. R. Protopopescu Take (Bucharest) on the de¬ 
pression in Fiji; Faura I. Sans, for Catalonia, Prof. G. 'rRABUCCO (Flo¬ 
rence) for the territory of Cannignano and neighbourhood; Prof. G. De 
Angeeis d'OssaT (Perugia), on the variety of the criteria employed for field 
maps; Prof. A. ChevaeiER (Paris), on the e\udence furnished by spontaneous 
vegetation for soil cartography; Prof. J. Afanacieff (Gorkis, Russia), on a 
general sketch of the pedological aspect of the globe; Prof. O. MarineeEI 
(Florence) for a synoptic table of Italian soils. 

On the 5th day of the Congress, a pedological exhibition was opened at the 
Royal ecological Museum, the exhibits being explained to the members of the 
Congress by Prof. G. DE Angeeis d'Ossat, Eng. E. CeERICI and Ing. G. DEE 
Peeo Pardi. 

Excursion tn Latium, — On the 6th day the members made pedological 
excursions in the neighbourhood of Rome. The various excursions arranged 
included the following: the Alban hills (volcanic soils), under the guidance of 
Prof. V. Novarese; Castelporziano (soils and flora of littoral), under the gui¬ 
dance of Prof, R, PERom; Fucino (reclamation, drainage of the lake and va- 



CDKKBNT NCmCSCS 


763 


rious method of utilizing the land) under the guidance of Eng. G. DBn PEno 
Pardi ; and " the Pontine marshes ** (turf soils and hydraulic drainage) under 
the direction of Eng. E. CnERict. 

International Society of Pedology. — At the last meeting of the Congress 
the foundation of the International Society of Soil Science were definitely laid. 
The object of the Society is to promote the study and progress of pedology 
by the organization of congresses and meetings, the constitution of special 
sections and commissions, the pubhcation of a review and the establishment 
of a Central Office of pedological bibliography at the International Institute 
of Agriculture. The records of the Society will be kept at the Institute and 
it will function through an Administrative Office, a Committee and Sub Com¬ 
mittees. The Committee in its turn is composed both of the administrative 
Officials and of a number of members elected by the Congress and of repre¬ 
sentatives of the Sections for special study wliich may be formed for different 
coimtries, and also of representatives of the Sub Committees, elected by the Con¬ 
gress or by the Committee itself for the study of particular branches of pedology. 

A General Congress must be summoned at least every 5 years by the Ad¬ 
ministrative Office after arrangement with the International Institute of Agri- 
cult\u*e This Congress in addition to its scientific work will have the general 
administrative control of the Society and will elect the office-bearers 

The Review, which will be published by the administrative Office will 
be in the first place a scientific journal for the publication of original work 
in tlie various branches of pedology, but will also contain a regular series of 
special reviews and also reviews in five languages, English, Itahaii, French, 
Spanish, German, of the more important recent publications and general 
information conceniing the Association. 

In the meantime the following were elected to offices in connection with 
the Society: I^esidents, Dr J G Eipman (New Bnmswick) and Dr D J His- 
SINK (Groningen) , Vice-Presidents, Prof, Dr G DE Angeus d'Ossat (Rome) 
and Prof B Frosterus (Helsingfors) ; General Secretary, Dr D J Hissink ; 
Editor of the Review, Prof. Dr F SCHtJCHT (Berlin), Librarian, Dr. G Bor- 
ghESani (Rome); Members of the Consultative Committee: Professors Andr6 
(Paris), Aso (Tokio), H Christensen (Copenhagen), H Hesseuiann (Stock¬ 
holm), MikeAvSZEWSKY (Warsaw), Novarese (Rome), Chairmen of tlie Sub¬ 
committees I. Dr. Novak (Brno), II, Pr Prof A. Von Sigmond (Budapest); 
III. Prof. Dr. J. Stoklasa (Prague); IV Prof Dr E. A MiTSCHERLich 
(Kdnigsberg); V. Prof. MarbuT (Washington); VI Ing Girsberger (Zurich), 

Closing Meetings. — The closing meetings of the Congress took place at 
the Mitiistry of National Economy in the presence of His Excellency, Signor 
Serpibrt, and on the conclusion of the special business of the Congress 
speeches of thanks, greetings and good wishes were made by Prof De An- 
GEUS D'OSSAT and many delegates, while finally the Minister the Hon. Signor 
CoRBiNO conveyed a message of welcome from the Government to the 
members of the Congress. 

On May 21 an excursion was made by the members to Naples and neigh¬ 
bourhood, Visits were paid to the Royal ^hool of Agriculture at Portici, and 
Guasone park where excavations and sections of soil had been prepared for the pur¬ 
pose of giving the members of the Congress present a clear idea of the Vesuvian 
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soils and their characteristics, especially in connection with the last eruption 
in 1916. Finally, under the guidance of Prof. A. Mati^ardo, Director of the 
Observatory, an ascent on Vesuvius was made. 

The publication of the reports of this most important Conference has 
been undertaken by the International Institute otAgriculture. In addition to 
of&cial matter, the reports will include the deliberations of the six Commissions, 
the rules approved for experimental work in the various branches of pedology, 
papers and communications (over 200 in number) in the original text in the 
language of the various authors, accompanied by a summary in French or 
English, as well as by numerous illustrations, diagrams and maps. 

In this way this memorable scientific Congress was brought to a close. The 
International Institute of Agriculture, under whose auspices the organization of 
the Congress was carried out, will henceforth become the centre for the develop¬ 
ment and co-ordination of the researches, experiments, and observations, which 
may be effected in connection with the various branches of pedology in various 
Countries. A beginning has thus been made with the work of bringing unifor¬ 
mity and fixed standards into the agricultural sciences and this uniformity 
in the methods and criteria of study and research, will, as lias been the case 
in other branches of knowledge, bring about fruitful results and in practice a 
close collaboration, based on general directing principles accepted by all scientists 
in the didffereut nations. 

The Institute has already made its influence felt in connection with the 
Congress which led to the conclusion of the International Convention on Plant 
Diseases, the establishment of the Commission of Agricultural Meteorology 
and the Madrid Conference on the olive fly. 

Moreover, the International AssoemHon for Seed Control has entered into 
an arrangement with the Institute, whereby the Bureau of Agricultural Science 
will be employed as its publishing and co-ordinating organ, and, according to 
the conference at Cambridge, the Meeting of the International Seed Testing 
Conference will also take place at the Institute. 

The same applies to the general co-ordinating work of the Institute in re¬ 
gard to the activities of the experimental stations of Forestry, of the Interna¬ 
tional Commission for Fertilizer analyses and also to the International Confe¬ 
rence on Olive Cultivation which will meet at the Institute; to field mechanics 
and to the practical problems of plant and animal genetics, etc In this 
way the International Institute of Agriculture will in time become the 
centre of all world agricultural activities both theoretical and practical, 
which it will co-ordinate and whose results it will make fruitful by assuring 
their continuity both in space and time which is such a necessary condition 
of success. 

79t. VII Interaatioiial Congress of Olive-culture, Seville, Dec* 5-19 
1924, — The Congress will have five sections:— (i) The best methods of 
cultivation (fertilizers and protection of the young trees, pruning and dear- 
iUg; harvesting; transport and preservation of the drupes; {2) Industrial 
questions (oil manufacture, utilization of residues, preparation for market; 
(3) Trade questions (internal trade, foreign trade, statistics of production and 
consumption, importation and exportation in the different countries, trade 
marlcs, certificates of origin); (4) Olive pests (the most important diseases 
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and methods of prevention and control); (5) Condition of purity in the oil 
(refining, purification, mixing and methods of analysis). 

In connection with tlie Congress an award of three prizes will be made, 
each of the value of 5000 pesetas, for the best reports, dealing with the three 
following subjects: 

(1) The elimination of the bitter element in olive-oil without de¬ 
triment to its quality. 

(2) The combination of olive-oil with other inodorous oils. 

(3) The adaptation of the methods of utilizing olive residues to small 

farms. 

Further particulars may be obtained from the « Oficinas centrales 
del VII Congreso Intemacional de Oleiciiltura, Palacio del Senado, 
Madrid 

792. Canada : Third World Congress and Exhibition of Poultry 
Farming Ottawa, 1927 . 

793. Fourth International Congress of Refrigeration, Rome 1927 . 

794. The Congress of the Association fran9aise pour Tavancement 
des Sciences Li^ge 28 th July- 2 nd August 1924 . — The following is 
the programme of the Agricultural Section presided over by M. C. Joi:rn^;e of 
the “ Institut agronoraique " at Gembloux : (1) Soil composition in hot and 
dry regions. — (2) Utilization of the small strips of land along the coast by 
means of the elimination of salt and irrigation. — (3) Mathematical expres¬ 
sion of the influence of fertilizing elements contained or introduced into the 
soil. — (4) Potash : its function in the development of vines and in the quantity 
and quality of the grape, — {5) Function of potash in the constitution of vines. 

— (6) Utilization of barren and micultivated lands by the cultivation of resin¬ 
ous plants and plants for perfumes. — (7) Means of crop improvement. — 
(8) Selection of cereal types adapted to soils and climate. — (9) Diseases causing 
degeneration of the potato. — (10) The Doryphova of the potato. — (ii) New 
types or grafts. — (12) Treatment of vine miidev.^ — (13) Co-operation 
in wine making ; co-operative canteens. — (14) Rational scientific feeding 
of domestic animals. — {14-a) Application of mendelism to the improvement 
of domestic animals. — {15) The hygiene of African flocks of sheep and of mi¬ 
grating flocks. — (16) Microbes and the disinfection of land. — (17) Cata¬ 
lysing fertilizers. — {18) Products of the sea pine. — (19) Diseases of chestnuts. 

— {20) Control of fungus diseases. 

For information apply to the offices of the Association, 28 Rue Serpente, 
Paris. 

795* CiOttgress of the Munidpaiities of the State of Minas Geraes, 
Braadi. — A report has been published in the volume A nnaes do Congresso das 
Municipalidades Mineiras reunido em Bello Horizonte de a 10 de Junho de 
1923, pp. 659. Bello Horizonte, Imprensa Official, 1924' A great part of the 
work of the Congress was devoted to the discussion and formulation of the best 
methods by which Municipal Authorities could participate in agricultural 
progress; propaganda for the diffusion of forage and hay cultivation; stations 
for the improvement of live stock and stud service; veterinary police; 
control of plant diseases, etc. 

17 —• jiff. ingU 
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7 q 6 . Confess of French Agriculture, Toulouse, 12>13 June 1924. — 

This was the sixth national annual congress organised by the " Conf 4 d^ation 
Nationale des Associations agiicoles, 39 Rue d’Amsterdam, Paris, IX. 

797 . Congress of Apiculture, Paris 5-6 May 1924, organized by 
tl^ Paris-Orleans Railway Company. — The following are some of tlie re¬ 
solutions of the Congress: — That the attention of the Governor General of North 
Africa and of the French colonies be drawn to the importance of intensifying 
the production of beeswax which would certainly find a good market in France. 
That the measures adopted by the Government in favour of the intensification 
and development of apiculture and honey should continue to operate. That 
the scientific laboratories, especially those of the Institut Agronomique and 
of the Institut Pasteur, should at once initiate a special study of swarm diseases 
and that ojBB^cial measures should be adopted to prevent the spread of these 
diseases and particularly that of brood disease 

798 . First Congress for the supply of electric power to country 
districts, Lyons, October 1924 . — The “ Federation Nationale fran^aise 
des collectivity d'^lectrification rurale has decided to hold this congress 
in the second fortnight of October. 

The agenda includes the examination of some 30 reports upon all questions 
relating supply of electric power to rural areas The reports will be con¬ 
sidered in connection with demonstrations of electric supply methods, lasting 
for 15 days, at an agricultural exhibition included in the programme of the 
Lyons Exhibition. For information apply to the “ F^d^ration Nationale des 
collectivity d'^lectrification rurale, 5, Avenue de TOpya, Paris I ” 

799 - A week of intensive horticulture organized by the commercial 
services of the Paris-Orleans Railway company in co-operation with the Agri¬ 
cultural Institute of Loire-Infyieure and various agricultural associations, 
took place from the 22nd to the 28th Jmie at Nantes, on the occasion of the 
Exhibition in that city For information apply to : M PoHER, Ing^nieur des 
Services Commerciaux P. O, i Place Valhubert, Paris. 

800. French North African Conference. Rabat 7-9 April 1924. — 
This Conference was held like its precedecessor, of which a report was pub¬ 
lished in the number of the 8th February 1923 of the Cahters colomaux de 
VInstitut colonial de Marseille, between the Governor General of Algeria and the 
Residents General of Tunis and Morocco The object in both cases was the 
co-ordination of the Services of the three colonies. At the second conference the 
questions considered included sanitation, an agreement between the fiscal 
administrations for the suppression of smuggling, questions concerning public 
works, road connections, combustibles, surveying utilization of the Plain of 
Baharia, agricultural questions (imification of forest legislation and of the 
methods of forestry in North Africa, sanitary police for plants at the 
Algerian-Morocco frontier, etc.) — Memberslup of organizations of a scientific- 
historical character and for propaganda, •— Research and scientific relations 
(Unking up of meteorological services, etc), {Les cahters colomaux de VInstitut 
Colonial de Marseille, No. 280, 1924). 

80Z. Rumanian Agricultural Congress (Bucharest 4*6 February 
1924 } organised by the society of Rumanian farmers. Among the questions 
considered by the congress were :— The organization of the various categot- 
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iesof producers for common purposes; legal regulations for agricultural develop¬ 
ment issued after the year 1918 ; the production and distribution of selected 
seeds; the organisation of the trade in cereals, garden produce and fruit; im¬ 
provement in stock rearing ; organization of farmers for the purpose of utiliz¬ 
ing uncultivated lands. (Correspondance dconomique roumaine, Bulletin Offi- 
del duMimstire de Vlnduslrie et du Commerce, Rovuume de Roumanie, Year V, 
No. I, pp. 87-00. Bucharest 1924). 

Exhibitions^ Fairs and Competitions. 

802. France. Nineteenth Motor Exhibition, Paris, Grand Palais, 
2-31 October 1924. 

803. Autumn Sample Fair — Lyons — 21 Oct.-20 Nov. 1924. 

804. Great Britain. Egg laying competition for Gloucester county, 

England. — The competition started on the 7th October 102,: Bach hen 
was allowed 0.36 s<]uare metres of coop space and 2 vSquare metres of open 
ground as a run In the first year there were 52 poultry pens with 250 hens. 
The mortality was 1 % The total number of eggs laid amounted to 50 978, 
or an average of 196 hen. The group giving the maximum of produc¬ 

tion showed 240 eggs per hen ; the bcvSt hen (Wyandotte white) laid ^01 eggs 
in 48 weeks. 

The duck egg laying competition lx*gan on the 3rd Noveml^er t<) 2 2 and 
11 groups each consisting of 4 ducks were entered. The best group made a 
showing of an average of 175.5 eggs per duck in 48 weeks, [journal d'Am- 
cidture pratique, Year 88, Vol. i, No 2, p 482 Paris, 192.^) 

805 Italy. International Exhibition for Phylloxera Control and 
Vineyard Reconstruction. Casalmonferrato 10th August-15th Septem¬ 
ber 1924, — The programme includes 4 divisions The phylloxera and the 
losses causeil by phylloxera — Autiphylloxera remedies — American \diies — 
Vineyard reconstruction, h'or infonnation apply to A MARKSCAtem, Casal 
Monferrato. 

80b. National Fruit Show, Trent, 20-30 Sept. 1924. — For infor¬ 
mation apply to Giulio Catoni, President of the Agricultural Coimcil of Trento, 
Italy. 

807. National Exhibition of pure chemistry and chemistry as 
applied to industry, Turin, September-October 1924. — This exhibition 
includes among others the following groups: Clumiical fertilizers; Industries 
relating to food products; The sugar trade; Agricultural industries , The trade 
aspect of organic and inorganic chemislr>’; Industry as concerned with 
fermentation and distillation; Treatment of ti‘xtile fibre.s ; Machinery and 
accessories employed in the chemical and cheniico-agricultural industries; 
Industries coiicemed with refrigeration; Various trades, l^'or information 
apply to tile office of the organizing committee, Turin, Via Garibaldi, 35. 

808. Luxemburg. Third Commercial Fair. Luxemburg, 20-28 Au¬ 
gust 1924. — For infonnation apply to the Comity de la Foire, 19, Rue des 
Bains, Luxemburg. 

809. Italian sample Exhibition in Christiania, Norway, Septem¬ 
ber-October 1924. — This exhibition has been organized under the auspices 
and the control of the Italian Royal Legation, One section is devoted to agri- 
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cultural and food industries (preserved food, rice, vegetables, fruit, liqueurs, 
tomato and similar preserves, cheeses, oil, wine, biscuits, peas, beans, and 
other legumes, forage, etc.). For information apply to Cav. R. I^uzi, Com¬ 
mercial attache, Legazionc d’ltalia, Christiania, 

8 x 0 . New Zealand. Dunedin International Exhibition, November 
1924. — For information apply to the High Commissioner for New Zealand, 
413-15 Strand, London W. C. 2. 

Miscellaneous, 

811. Argentina. The work of the Government for the development 
of foreign markets for meat. — The Argentine Government has inaugurated 
a world-wide publicity campaign for the purpose of increasing the Argentine 
exports of meat. The failure of several plans to relieve the depression in the 
Argentine meat industry during the past two years has convinced the Goveni* 
ment that the only remedy lies, not in an attempt to bol.ster or stabilize the 
price through legislation, but rather in increasing the demand and leaving the 
price to adjust itself according to the law of supply and demand 

The Argentine Ministry of Agriculture has announced that the campaign 
would be started through the Argentine Cham])er of Commerce, the Argentine 
Consular and Diplomatic service and special corporations interested in develop¬ 
ing the meat trade It has been decided that no appeal would be made di¬ 
rectly to the public until further plans have been made and advertisements 
prepared that would be adaptable to the people for wbom they were intended 
Motion picture films depicting the cattle-raising industry* of the Argentine, 
have been prepared for distribution in l^'rance, Spain, <»ermany and Italy. 
In addition, the department has a large pamphlet ready for distribution en¬ 
titled "Meats and Meat Production in the Argentine ". (Crops and Markets, 
Washington, D. C., Vol I, No. 18, 1924) 

812, Agriculture in Brazil, — The following data have been taken from 
the 1924 Message of the President of the Republic, His Excellency Arthur l>A 
SitVA BKKNARDES (Mensagem apresentada ao Congresso Nacional na abertura 
da primeira Sec9ao da decimasegimda legislatura pelo President e da Republica 
Arthur da Silva Bernardes, 1924, Dunio Official, E'^tadus Umdos do Brasil, 
Year LXIII, No 108, pp 11387-11481, Rio dc Janeiro, 4th May, 1024) 

Land improvements : hydraulic ivoths and provision oj drinking water. — 
In the North-East of Brazil great irrigation works are being carried out. under 
the direction of the " Inspectoria Federal de Obras contra as seccas In 
Ceard great barrage dikes are being con.stnicted for the formation of artificial 
lakes at Poco dos Pans, Oros, Patu, Quixeramobim and Arcarape The se¬ 
cond and the last are almost completed. In Parahyba the great dams of Sao 
Gon9alo, Piranhas and Pildes are under construction , in Rio Grande do Norte 
those of Gargalheira and Parclhas In 1923, in the North Eastern states, the 
construction of numerous locks were completed, including that of Malhada 
Vetmelha, on the Rio Grande do Norte, having a capacity of 7 7 million cubic 
metres, as well as 70 tubular wells for the provision of water for domestic 
use and the watering of cattle. Schemes for the utilization of the waters of 
the rivers Sao Pedro, Mantiquira, Matto Grosso, xdrem, Mazomba for dis¬ 
tribution in inhabited centres are also under consideration. 
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The Ministry of Agriculture had, for the year 1923, a budget of 468 700 
gold milreis, that is 86 000 more than in the preceding year. This consti¬ 
tutes 4 % of the total budget of the Republic. 

Information in regard to crops is obtained by means of questionnaires 
sent by the ’’ Ser\d9o do Inspecf^ao e Fomento agricola to every municipal 
auth<uity asking for figures for their principal crops and also through enqui¬ 
ries made directly and on the spot. The yields for the agricultural year 
1922-23 thus ascertained were as follows (in round numbers): picked cotton 
j 19 000 tons, rice 859000 tons, sugar of all kinds 761 000 tons (1), lucem 216000 
tons, potatoes 208 000 tons, rubtier 196 000 tons, cocoa 52 000 tons, coffee, 

1 140 tons, “ abassh ” fruits (Orbignm martiana) 45000 tons, other oil 
producing palm fruits 86 557.000 fruits, manioc flour 658 000 tons, beeins 
030 000 tons, mate 193 000 tons, maize 5 136 500 tons, tobacco 70 900 tons, 
wheat 80 200 tons, wine 442,400 hi., brandy i 491 000 lil. 

The “ Servi^o de Inspec^ao e Fomento Agricola ” in j<^ 2 3 distributed 
to fanners 371 847 kilos of selected seeds and also 23 100 fruit grafts. It 
has five stations for seed production : Espirito Santo (Parahyba), Re- 
zende (Rio de Janeiro), Loreiia and Sao Simao (San Paolo), Itajahy (Santa 
Catharina). At 145 stations, in co-operation with the fanners, provision 
is made for demonstrations of the best methods of cultivation. An active 
propaganda for agricultural co-oj')eration is Ixing carrit^l out. In addi¬ 
tion, the (Tovcmmoiit gives special encouragement to the national trade in 
fertilizers in which national raw material is used, and 39021 tons of manure 
wore produced in 1923 

Crops: Coffee is the most imjx>rtant of the agricultural products of 
Brazil both financially and otherwise. 

The cultivation of cotton imder the Federal (k)vemment and the Ck)v- 
emmenis of the individual States, is making constant and rapid progress : 
the ex|.)ortation of raw cotton rose from 2 600 tons in 1922 to 34000 tons 
ill 1923. 

By a decree No. 16122 of the 12th August 19-3 the “ Servi<;‘o do Algo- 
dao has Ixen organised of which the object is the progress and supervision 
of the cotton crops and the control of its parasites and pe.sts : by a decree 
No. i5<)oo of the 2otIi DeceiulK^r 1922 measures were taken for the suppres¬ 
sion of fraudulent practices in the cotton trade. There is a “ Servn^o de 
Classifica9ao do Algodao " and the Commercial l^xchangc of San Paolo has 
founded a school for the classification of cotton. In colhiboration with the 
Institute Biologico de Defensa Agricola ” the “ Ser\d9o do Algodao has 
organiscid the control of the pink-boll-womi (Plaiyedra gassypiella) (2) and 
established methods for the purification of seeds, and measures have been 
taken against the introduction of substitutes. (It is forbidden throughout all 

(i) Accordins to information furnished by the Br.izilian Ministry of Agriculture, the 
production of sugar in 1933-24 throughout the country was 644 410 tons, so that 
Rrsizil holds the fourth place in world sugar production, coming after Cuba, India and Java. 
Internal consumption is about 230 000 tons per year. In the first 8 months of 1923, 105 029 
ton.s were exported. {TropiceU AgncuHure , the J { n^rml of ihc Imperial College of Tropical 
Agriculture , Vol. I, No. 5, p. 64. Trinidad, 1924). 

(a) See R. u}2i, No. 1306. {Ed,) 
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the States, to introduce unginned cotton; in Rio de Janeiro there is a plant 
for cotton disinfection by means of hydrocyanic acid, constructed by the 
firm of J. P. Devine & Co., Buffalo U. S.). 

In 1923 the Cotton Service distributed 302 tons of good seeds and the 
equipment of two experimental sections for cotton one at Piracicaba and 
the other at Serido, is being completed, while the plantations for selected 
seed production at Pendencia, Coroata and Igarape-Assu have been enlarged. 

For the year 1923-1924 a production of 156000 tons of ginned cotton 
from 795 532 hectares is expected, that is, 30 % above that of the previous 
year. The first place in production (about a cjuarter of the whole) belongs 
to the State of S. Paolo, followed in order by Ceard, Parahyba, Pernambuco, 
Rio Grande do Norte, etc. 

The conditions of the Rubber industry improved very considerably in 
1923 following on the stabilization of prices, as fixed by the planters. The 
Government asked the National Congress for funds to subsidize this import¬ 
ant industry especially for the formation of regular plantations so as to 
obtain more readily more profitable returns. 

The cultivation of the sugar cane is undergoing a i^eriod of revival. One 
of the chief causes militating against progress is the degeneration of the vari¬ 
eties grown in the different districts and this it is hoped to eliminate by means 
of selective ex|Xiriments at different .stations. 

Rice cultivation is also making rapid progress, evS|x;cially in the State 
of San Paolo, which produced 364000 tons of rice in 1923, followed by the 
State of Rio Grande do Sul with 174000 tons, and of Minas Ck‘raes with 
128 000 tons. 

The State of Bahia, is the chief centre for the production of cacao. The 
most serious obstacle against further development is a lack of the quality 
of resistance. 

The cultivation of wheat is encouraged by the Ck>vernment by means 
of the distribution of si^ecially selected seeds and propaganda for the most 
extensive sowing. The crop is, however, limited to the States in the extreme 
south (i). 

Fruit growing is making good progress and has received Government en¬ 
couragement in various fomis. The export of Brazilhin oranges has had good 
results and oranges to the value of 5646000 milreis were exported in 1923 
mainly to the United »States, where they arrived at a jx'riod when the na¬ 
tive product is scarce. 


(i) The marked iucrease in the production of wheat, oats, rye and liarley during the 
year 1923-24 in the States of Varans, Santa Catharina and Rio Grande (the only States in 
Brazil where these cereals are cultivated) is due according to the “ Directoria do Fomento ” 
not only to the favourable season but iilso to the use of sfxicially chosen seeds, selected by 
the experiment stations in Brazil or introduced from Uruguay and accUmaUsed (BraxU' 
Ferro-Cayrtl, No. 329 and 330, Rio de Janeiro, 1924). The ‘^Ksta^ao Experimental dc Trigo 
Alfredo Chaves of Rio Grande do Sul has provided the “ Inspectoria Agricfila of Porto 
Alegre, for agricultural year 1923-24 with 70 quintals of wheat seeds and 45 quintals of 
barley seeds for the brewing of various qualities and kinds selected at the Station {Ibidem, 
No. 341). {Bd.) 
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Tobacco is mainly grown in the State of Bahia with an average annual 
jdeld of 2 7 200 tons, followed by Rio Grande do Sul (average yield i g 400 
tons), Minas Geraes (yield 8 000 tons in 1923) and Vaik (yield 3000 tons in 

1923). 

The cultivation of the vine and wine making are in continual progress 
especially in the States of San Paolo and the southern part of Minas Geraes; 
for the further development of this industry two experimental stations have 
been set up, and the station at Caxias has largely contributed to the im¬ 
provement of wine production in the State of Rio Cirande do Sul. 

An enquir}" has been made into the industry and trade in timber (i). 

A considerable part of the activity of the " Jardim Botanico of Rio 
de Janeiro, is devoted to questions of forestry and the work of acclimatiz¬ 
ing various exotic sj^ecies has been particularly successful The Botanical 
Garden has a special service for the exchange of seeds and plants and in 1923 
about 70. ooo plants were distributed. In the “ Reserva Florestal ” of Ita- 
tiaya the practical application of plant biology receives special consideration. 

Stock-faisivii Industry. — This industry in Brazil, as in the Argentine, 
experienced a grave crisis on the termination of the Euro]:)can war. The 
low rate of the Brazilian exchange allowed about 200 000 tons of aninuil 
products to be* exported in 1923. In tliat year the exportation of frozen 
Brazilian meat to England was organized, and has been very successful. 
Oxen for improvement purposes were also exported to Mexico The selec¬ 
tion of the Caracu breed in the state of San Paolo (2) has been followed up 
and crossings of the native oxen with the race limousine ” have been made 
in order to increase the pnxluction of milk. The above in conjunction with 
the inauguration of an industry for milk products is one of the measures, 
taken by the Government to encourage national stock-breeding (2). The 
planting of lucern fields has been successfully carried out especially in the 
States of Sail Paolo and Rio Ckande do Sul and their rapid difiusion is 
a safe guarantee of progress in stock raising. Important studies in regard 
to native forage have been carried out by the “ P^sta^ao de Agrostologia ** 
of the Ministry of Agriculture. 

Silk Citliivaiioii. By the law No. 4632 of the 6th January 1923 special 
privileges were granted to the three largest silk-worm breeding companies 
in Brazil. As a result of this law the “ Sociedade industrias de Seda Na- 
cional has been fonned with its offices in Campinas, wliich lias founded an 
'* Instituto de Sericoltura established large plantations of mulberry trees 
and largely develoj>ed silk worm rearing in Sail Paolo and the neighbouring 
districts. The " Esta^ao Scricola in Barbacena is a government station 
and is enquiring into the actual conditions of sericulture in the States of 
Minas Geraes. Rio de Janeiro, Santa Catharina and Rio Grande do Sul. 

Agricultural Industries. The attention of the Government has been 
recently devolved to the encouragement of various industries for the manu¬ 
facture of agricultural products; pao-mixto (bread made of a mixture of 


(I) See R. 1934, No, 113. {Ed.) 

{2) See No. 684 of this Review. (Ed.) 



772 


CtmREN'r NOTICES 


wheat and manioc flour), alcohol (using an improved quality of ferment so 
as to double the output), Rubber factories, etc. 

Control of Crop Parasites and Pests, — The Biological Institute of Agri¬ 
cultural Protection, founded in 1920. is continuing its work. The Ser- 
vi9o de Phytopathologia of the Institute in 1923 carried out enquiries as 
to the diseases of 42 cultivated crops and more particularly the infection of the 
orange trees caused by the Cladospormium citri. The “ Servi^o de Ento- 
raologiaAgricola*'published five pamphlets and studied 95 species of noxious 
insects and the most effective insecticides for their control. The Service 
de Vigilancia Vegetal **, which carries out the inspection of all vegetable pro* 
ducts imported into Brazil discovered at the port of liio de Janeiro 5 spe¬ 
cies of injurious insects which had not hitherto been reported in the coun¬ 
try. This service is carried on at the following ports : Recife. Bahia, Rio 
de Janeiro, Santos, Rio Grande, and has been extended to the port of San 
Francisco (State of Santa Catharina). 

The Biological Institute includes the following : the Bx|>eriincntal and 
‘Demonstration Station of Deodoro. the Service for the Selection of mmuue 
or Resistant Plants, and the Laboratory for vSoil Microbiology. 

Brazil, in agreement with other States, is organizing a systematic effort 
to get rid of the white ant which is the greatest bane of Brazilian agriculture, 
by the destruction of the ant-hills and is also establising a special corps of 
itinerant instructors for giving information on the farm themselves as to 
the methods of using insecticides and fungicides. 

The Supreme Council of Agricultural Protection has taken inqxjrtant 
steps to prevent the introduction of new pests into the country and to bring 
about a more efficient collaboration of the Ministerial services in the contnl 
of the spread of insects and parasites which are injurious to the crops. Tliere 
is a Service for cleansing and selecting cereals, and the necessity for making 
compulsory the the cleansing of cereals and the introduction of uniform 
methods of classification has been established clearly demonstrated (Torres) 

The following information is taken from the speech of Doct. Athur Torres 
Fh^ho on the occasion of the close of the Session and the examination for the 
Diploma of 1923 at the Agricultural School of Piracicaba, San Paolo (Dis- 
curso do Paranympho Dr. Arthur Torres Fh,ho, nas festas de formatura 
dos agronomos de 1923, da Escola Agricola “ Luiz de Queiroz ", em Piracicaba 
Rivista Agricola, industrial e commercial Mineira, Vol. II. No. 2, pp. 89-94, 
Bello Horizonte, J924). 

According to the census of 1920 made by the " Directorio General de Esta- 
disticas of the Ministry of Agriculture — the value of Brazilian agricultural 
production in 1920 amounted in round figures to il 146000000 milreis, di¬ 
vided as follows: value of the soil, of machinery and tools, 10 568 million 
milreis; value of stock, 6 184 millions; value of agricultural, products, 4,394 
millions. The number of farms was 648,153, covering an area of 175 104 675 
hectares, and over 73 % of these farms were managed directly by the owners. 

In 1921 the value of the extxirted crop products of Brazil amounted to 
®9-3 % of the total exports, and in bulk to 70 %, cattle representing xo.8% 
in value and 7.2 % in bulk. 

Coffee, cotton, wool, sugar, cocoa, rubber, tobacco, mat^, rice, Copernicia 
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cerifera, oil fruits, manioc flour, Ijeans el<\ are the principal exported vege¬ 
table products in order of imjxjrtance 

According to the account given by J liartosa, (Revtsla agricola, industrial 
e commercial Minetra, Vol. TI, No z, pp, 7^75, Bello Horizonte, 1024) the 
export of oil fruits from Brazil which a few years ago was insignificant, is mak¬ 
ing a continual and rapid progress and reached 100 000 tons in 1922 and 1923, 
while the price is also rapidly growing. The supplies are provided by a great 
number of wild plants of various species and cultivation would be highly 
advantageous in bringing about a marked increase in production. 

813. Exploitation in the Amazon Valley. — Hr. Charles La Rue of the 
faculty of Botany, at Miclugaii University, U'nited Slates, finished m March 1924 
his 8 montlis exploration in various parts of the Valley of the Annizon (Bra¬ 
zil and Bolivia) w'herf\ as a sfiecialist for rubber cultivation, he made a study 
of this industry for the Ministry of Agriculture. The objects of the expedition 
were as follows * (1) the study of the piesent ccnidition of the rubber industry 
in Brazil, including the area covered by the wild rublier plant and the different 
systems of production , (2) the study of the sjiecies of trees esjxcially thasc 
growinc on the lower reaches of the Anuizon river the rublxr trees hi the 
Blast, which to-day give most of the rubber output in the Malav States, In¬ 
dia, Borneo, Ceylon, Java and Sumatra, were all origitully transplanted 
from Brazil, (\) physiological studies of the rubber tree and general l>otan- 
ical studies ; (4) the diseases of the rubln'T tree. Dr J B \\ EIR (patho¬ 
logist of the Bureau of the I4ant Industry of the Ministry of Agriculture, 
of tlie lTnit(*d States ()f America, was in charge of tlK‘se studies); (5) studies 
of tlK‘ conditions and nuhlKxls of produt*tion in the district of Acre (Higher 
Anuizon River) wliich produces the best quality of rubl>er 

The results of the expedition will be published in Dr. La RUE’S Reixirt 
to the Ministry of Agricultvm* 

814 Irrigation Scheme in India. — A great irrigation scheme lias 
been planned in Southern India which inv'olv’es the storage of bo oo<^ 000 
cubic feet of w’ater, from the Cauvery River, to Ik" used for the irrigation of 
^00 000 acres {Science, No 1532 p. XIV, New York, 1924) 

815 Agricultural progress in Palestine is descrilxMi in the Commercial 
Bulletin of the Diiector of Agriculture There are three distinct types of agri¬ 
culture ; grazing of camels, sheep, goats and horses, as practised by the 
Bedouin tribc^s farming as carried out by the native Arabs, and the activities 
of the colonies of agricultural immigrants in all parts of the country who have 
introduced the latest western methods of agriculture The immigrants are as 
a rule of (Jermaii or Jewish origin, the latter being affiliated to the Jewish 
Colonisation Association or the Palestine Zionist Executive Progress is 
marked by the improved breeds of milch cattle, the development of poultry 
rearing and apiculture, the use of chemical fertilisers and selected seeds and 
also by the introduction of new and more profitable crops, such as tobacco, 
potatoes, flax, beet, sugar cane, etc .. (The Board of Trade Journal, No. 1437 . 
1/mdon, 1924). 

816 . Agriculture and Trade in theCape Verde Islands in 1923. — The 

island of Cape Verde, which, owing to its geographical position, is a very import¬ 
ant coaling and oil fuel station, is almost barren, owing chiefly to lack of water; 
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though the other islands of the archipelago, where the inhabitants derive their 
means of subsistence almost exclusively from agriculture, produce a variety 
of crops, of which the most important are maize (the principal article of food 
among tlie natives), pulgheira seed, sugar cane (from which raw sugar and 
spirit or aguardente ” are made), coffee of excellent quality and various kinds 
of fruits, notably oranges and bananas. The methods of agriculture among 
the natives are of a very primitive kind; in effect the only implement is the 
spade and it is very doubtful whether the introduction of modem methods 
would'result in great improvements, either in the quality or the qumitity 
of the crops. An experimental agricultural and cattle raising station has 
been established at Praia but the results, so far, appear to be vsmall. Fish 
of all kinds and of excellent quality abound throughout the archipelago, 
and form one of the main foods of the jjeople. Salt is, or has been, produced 
in considerable quantities in the Sal, Mayo and Boa Vista islands. The is¬ 
land of Fogo contains valuable deposits of sulphur pf exceptional purity in 
addition to sulphate of soda but these are at j)resent almost imworked. 

According to the Trade Statistics for the Cape Verde Isbnds, the total 
value of imports in 1923 was 43 510 716 escudos as compared with 30,002,924 
in 1922. The principal articles imported, apart from coal and fuel oil, are 
maize, flour, tapioca, sugar, rice, olive oil, fat, alcoholic l)everages, tinned 
foods, etc. Exports during 1923 were valued at 39.'>,6c>4 esc., as compared 
with 680,035 esc. in the previous year, the principal conmiodities exported 
being pulgheira seed, coffee, skins, and salt. (The Board of I fade Journal, 
No. 1431. lyondon, 1924). 

817. Silk growing in Syria show's great possibilities of development and 
has already made considerable progress, the production of cocoons having 
doubled in 1924. The irrigation works proposed by the High Commissioner 
will bring about still further progress in this industry. The measures taken by 
the High Conmiissicmer in conjunction with the Chamber of Commerce of 
Lyons, deal chiefly with the replanting of mulberry trees, and the improve¬ 
ment of the production of the silkworm eggs. A " Bureau ” of Silk-Cul¬ 
ture will be organised at Beirut in co-operation with the Chamber of Com¬ 
merce. {Revue htmensuelle de la siriciculture^ No. 10, 1924). 

818. Large agricultural area opened in South Africa. — One of the 
largest land settlement and irrigation schemes ever proposed in South Africa 
is nearing completion at Graaff Reinet. The scheme will o|)en up an area of 
105 000 acres, w'hich is to be devoted to the dairy industry, pig breeding, poultry 
keeping and fruit growing. The land is to be subdivided and sold to settlers in 
small parcels of 30 acres. A central training farm staffed by agricultural 
experts will be maintained to assist settlers in the profitable farming of the 
land. The district is near Port Elizabeth and is intersected by the Ehzabeth- 
Rozmead railroad. (Crops and Markets, Vol. I, No. 17. Washington, 1924). 

819. Herd-Book of Dutch Cattle in the State of San Paolo, Brazil. 
— As a result of the efforts of the chief cattle-breeders a Herd-Book 
Hollandez de Sao Paulo " is being compiled by tlie Liga agricola brazi- 
leira Sao Paulo, rua L. Bento, n. 10. (BrasiURerro-Canil, Series XV, 
Vol. XXVI, No. 345, p. 524. Rio de Janeiro, 1924). 
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820. Cionsuls of the United States to co-operate iivith the Department 
of Agriculture* — Agreements have recently been made by the U. S. 
Department of Agriculture with the Department of State for the periodic pre¬ 
paration of weekly, monthly, and annual reports by niembers of the Consular 
vService in the important i)roducing and consuming countries on all of the 
important agricultural staples. Tliis information will be published regularly 
in Foreign Crops and Markets. (Crops and Markets, Vol. I, No. 13, 1924). 

821. Cheese-Grading Facilities in Finland. — The Government of 
Finland has organised at Helsingfors a Bureau for the inpection of cheese 
intended for export. Dairies in Finland have been invited to make use of 
this Bureau in order to enhance the prestige of Finnish cheese in the foreign 
markets. Dairies desiring to utilise this service must inform the Bureau 
of their production methods, grant free access to their books and must 
allow the ('.ovemment to insix'ct their factories. Such dairies will receive 
registration numl)ers, which numbers arc to l)e used as marks of origin. 
The actual inspc*ction of cheese will include a chemical analysis and the 
rendering of a quality classihcation by the Government. 

Exports of cheese from Finland during 1023 amounted to only 3000000 
lbs. as compared w’ith nearly 0 000 000 in 1922. (Crops and Markets, Vol. I, 
No. 16. Washington, 1924 ). 

822. National Federation of rural electrical enterprises in France. 

Head Office: 5 Avenue de I’Opera, Paris. — This organisation includes, among 
its objects, that of bringing electricity undertakings in country diwStrict into 
closer touch, for the protection of thtdr common interests and the organis¬ 
ation of new centres or groups: it approaches public bodies, when necessary, 
and also firms which produce and distribute electrical current, contractors, 
engineers and consumers for the purpose of encouraging and developing na¬ 
tionally the work of electrification. The Federatioiit also keeps complete 
records of tlie actual condition of electrical enterprise in the different coun¬ 
tries, making a particular study of rural wiring systems and the use of elec¬ 
tric current in the country. [La Vie agricole et rurale, No. 15. 1924). 

823. National Association of French Wheat-Growers. — This Asso¬ 
ciation is in process of formation. Its chief piiqx)se will be to being the pro¬ 
fessional associations and the individual fanner into touch, for the protec¬ 
tion of their common interests, both economic and agricultural. The As¬ 
sociation will deal more particukirly with the following questions: 

(1) The establishment of fair prices for grain and straw, and the co¬ 
ordination of the activities of all the affiliated bodies to this end. 

(2) The collection and publication of information relating to the con¬ 
dition of crops and the state of the markets. 

(3) The development of exchange of goods between the different dis¬ 
tricts as well as foreign countries. 

(4) The study of the cost of wheat production and tlie normal rela¬ 
tion between the prices of w^heat, flour and bread. 

(5) The study of all agricultural processes likely to improve and in¬ 
crease production, 

(6) The development of Mutual Credit Societies, and Unions of wheat- 
growers in France and French North Africa, 
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824. Italy* National Scientific and Technical Cioimnittee. At a 

Meeting held on May 31, 1924 in the hall of the Industrial Association of 
Italy at the Polytechnic at Milan, Signor Ing. G. Skmenza, President of the 
National Scientific and Teclmical Committee, in collaboration with the Secre¬ 
tary, Prof. COPPADORO, presented a report on the work of the year 1923, 
showing the action taken by the Committee on behalf of the university science 
laboratories by the supply of apparatus, collection of funds, etc. He also 
reported that a scheme for the formation of a large central institute of re¬ 
search had been under consideration, and invited those present to support 
the Bibliographical Section of the Technical and Scientific Archives, the object 
of which is to put at the disposal of business men, students and technical 
experts all records and information wliich may be necessary and useful in 
the different departments of their work Reference was made to the for¬ 
mation of a Committee for the consideration of new inventions, which may 
in time be able to give assistance to inventors, of a scientific, technical and 
financial character. 

825. Technical methods adopted for the development of agricul¬ 
ture in Norway. — The amoimt of territory undet cultivation in Norway is 
in round figures 735000 hectares (exclusive of wocxls, arable land, etc.), Mo.st 
of the properties are small, since 99 % are of less than 10 hectares, although 
each cultivated and meadow area will have a certain area of wood .and pa¬ 
sture land in addition. 

The employment in common of teclmical methods for the de\elopment 
ot agriculture is in part carried out under the care of the State Agricultural 
Administration, and partly by professional agricultural bexiies The cen¬ 
tral administration is under the Ministrj of Agriculture, whovse Din^ctor 
issues regulations for the encouragement of agriculture and stock-breeding. 

The funds to be devoted to this work amount to 14 million crowns (1 crown 
= 13 ^4 par). The following are the chief items of expenditure 

direct grants towards the cultivation of the land, 3 millions; settlement (in¬ 
cluding Ny Ford ’*) i million; funds for the cultivation of uncultivated areas, 
I million; farm schools for jjeasants and 1 raining schools for coiuitry wo¬ 
men, 2 165000, the different districts contributing one quarter of the main¬ 
tenance cost of these schools; staff salaries and travelling exjxinses i mil¬ 
lion ; centres for field experintents, 487 000 ; depots for cereals and grinding- 
stones, 650 000 ; grants tor the construction and niiiintenance of fertilizer 
factories 300000 : grants to agricultural societies, 1 180 000 ; to stock breed¬ 
ing associations, breeders of pedigree cows etc., control of milk production 
and farm accountancy, 540 000; local agricultural offices, 200 000. The 
different districts also contribute to the last tliree items of expenditure. 

The w‘ork of breaking up and colonising the land, has, of late years, con¬ 
tributed very largely to the development of agriculture. 

In 1917 a special department of the Ministry of Agriculture was opened 
t6 stimulate and encourage agricultural production. At the same time a 
great deal was done to break up the vast uncultivated areas that exist in 
Norway and tins is to-day the chief work of the department. 

Betwen the years 1918-1923, 30 400 hectares of land have been broken 
up and brought imder cultivation at a net cost of 106 million crowns, to which 
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the state contributed 30.3 millions, besides furnishing loans to the amount 
of 30.3 million crowns. Of this total area, 19650 hectares were broken up 
between the years 1919 and 1920. 

The greater part of the grants made by the State for the colonisation of 
the interior are administered by the association “ Ny Ford 

The professional agricultural corporations include a number of institu¬ 
tions and officials who are paid out of the State funds, or by contributions 
from the different districts, though some are paid entirely by the contribu¬ 
tions of members: 

(t) One of the oldest of these societies is the Royal Society for the 
prosix?rity of Norway (" SeLskapet for Norges Vel ”), founded in 1809. Be- 
gimiing with a very wide field of activity, it gradually restricted its work 
and bectmie what it is to-day, an essentially agricultural society. Various 
other societies ("landlniksselskapcnebecame affiliated toil, but these are 
tending more and more to come into closer relations witli the State, as the 
State subsidies increase IT}) to the present the work of this society has con¬ 
sisted chiefly in the study of new' questions and in the formation of new in¬ 
stitutions. which, w'hen fairly launched, come under the s^tate. Recently the 
Sot:iet\ hius undertaken more permanent work, such as scientific en(plir}^ and 
some propaganda work. It also holds conferences on agricultural (piestions 
of the day, and issues the montlxly review 'lidskntt joi dci \orske Landbriik, 
It is subsidised by the State to the extent of i()t),ooo crow'us. The activities 
of the affiliated societies include all the principal branches of agriculture. 

(2) The Agrictdtural Societie.s (“ Landliksselskapene ”). 

The greater part of the grants made by the State towards the encourage- 
iiient of agriculture, have been for some time administered h\ the agricul¬ 
tural societies. There is one such society in each of the j 8 “ fvlker ” or 
provinces. They mostly date from the end of the i8th century to the l'>egin- 
ningof the 19th. They take an active part in the breaking up of the land, 
and since the reform of 1919, may l>e considered as being local pro\dncial 
brandies of the Ministiy^ of agriculture. This close collaboration allows a 
large measure of decentralization wluch is a necessity, owning to the |H>culiar 
conditions of the country. 

(3) “ Ny Ford'*. This association was founded in 1907 by various 
agricultural societies as well as commercial and industrial organisations, for 
the purpose of restricting emigration, and helping emigrants washing to 
be repatriated. At present, however, it is chiefly concerned with internal 
land settlement. Various other associations of a loc'al cliaracter also work 
for this end. all subsidisc'd by the State. ITp to July ist 19*2- the “ Ny Ford" 
held 1635 hectares of land, of which it had distributed 1130. (N. Krosby, I^itt 
om de faglige tiltak for at freumie landbruget i Norge. Nordiske Jordbruks- 
forsking, Vol. 1, suppL 3, rgz^). 

826. Catalogue of scientific periodicals in the libraries of Paris. — 

Under the auspices of the Academy of Sciences and with the co-operation 
of the librarians of Paris, M, Alfred Lacroix luis undertaken the publication 
of a Catalogue of scientific periodicals in the libraries of Paris to be known as 
" Inventaire des p^riodiques scientifiques des bibliotheques de Paris ", {Comp- 
tes rendus de l*Acadhme d*agriculture de France, No. 7, 1924, 
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827. Works which have been awarded prizes by the Agricultural 
Academy of France. — No. 8, 1921. of the Comptes rendus of the Agricultural 
Academy of France, in addition ot the speeches by M. H. Ch:6ron, Minister of 
Agriculture, dealing with the present conditions of agriculture in France, 
by Prof ViAT,A, president of the Academy, upon the services rendered to agri¬ 
culture by the study of agricultural science, and by M. Sagnier, Permanent 
Secretary of the Academy on the work of Ihe Academy during the year be¬ 
ginning March 1st 19-23. contains reports on the following works which have 
been awarded prizes by the Academy : 

F Hartmann, VAgriculture de Vancienne Egvpte, (Agriculture in an¬ 
cient Kgjnpt) 

Auoe-Laribk Lc pavsan fran(a%s apr^s la guerre, (The French peasant 
after the war) 

h LauTENT Esqmsse de giographie hoianique du massif dc la Suinte- 
Baunie (A sketch of the botanical geography of the Sainte Baume moim- 
tains) 

Beanchon and Deiamarre dk Monciuitx routes les ponies (Poultry 
of all kinds). 

Monv^oisin La conservation des denr^es phtssablts par le frotd (The 
preservation of perishable viands by refrigeration) 

Guy de Bueie. Vivolutwn dc Vagi icnlture dav% le Vcxin nonnand depms 
un demx-sitcle (Fifty y^cars of agricultural evolution in the Norman Vexin) 

BouiN Monographic de la region de Marrakesch [Maroc) (Monograph on 
Marrakesch [Morocco]) 

I4SSOT VamHioratinn du bitail par le contrdle laitier (Stock improvement 
by means of milk control) 

H. Brun Le donia^ne rural, ce qu^il Halt autrefois, ce qu'tl esf aujoiod'hui, 
ce qii*il devrait itre. (Farm property in the past, present and future). 

PERRET-MassonneuvE. L*apicnlture intensive et Vdlevage des femes (In¬ 
tensive bee-keeping and the breeding of queen-bees). 

PoRCHKT. Etude de Vecoulement souterrain des eaux (Study of deep wa¬ 
ter-springs). 

G CakeE Hydrauhque agricole et industriellc cn Syne (Agricultural and 
industrial hydraulics in Syria) 

There was also a report by M. H Lafossk on the work of the '' Society 
fran^aise d'^conomie aljx^stre dealing with the improvement of forest and 
pasture lands, and mountain gardens cultivatc‘d chiefly for forage, etc 

828 The Ministry of Agriculture and of the Demesne of Roumania 
has brought the balance for 1924 up to 628,000,000 lei with an increase, com¬ 
pared with that of 1923, calculated for 12 months, of about 105 goo cjoo let. 
The increase in expenditure was divided as follows : 40 300 000 lei, bonus 
to officials to meet the high cost of living — ^ millions for the foundation 
of a new scro-vaccine Institute — 3 500 000 for the Intemational Institute 
of Agriculture at Rome — i million for the industrialisation of fruit-culture, 
etc. {Royaume de Roumame, Mmistdre des Finances, Budget gindral de VEtat 
pour Vexercice 1924, p, 83, Bucharest, Impr. Globus 1924). 

829. The formation of ** standards ” in the United States. — A recent 
circular issued by the Chamber of Commerce shows what has been done to 
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simplify the manufacture of products. Following the Congress of March 
1923, the manufacturers of milk bottles adopted a uniform size and model 
which will be presented for the approval of the producers. Another con¬ 
gress held in March 1923 referred to the wide adoption of standard types 
for motor-car accessories and portable parts In July 1923 standard types 
were established for wire netting and steel fencing* and their adoption be¬ 
came compulsory on September 1st 1923. A uniform type has been adopted 
for earthenware or terracotta goods, such as tiles, pipes, bricks etc., and paint 
and vaniish pots. (Communication by the Secretary of the international 
Chamber of Commerce. Bulletin economique de Vlndochnie, Benserf'nenientSf 
Year 28, No. i, p 25, Tlaiioi-Ilaipliong, 1924) 

830. Formation of standard types for cereals. — The co-operation of 
the Colonial Institute of Marseilles with the department of Agriculture of 
the United States regarding the adojitiou of standard lyjx^.s, has resulted in a 
series of conferences Ixdween one of the chief officials of the standardisation 
services, Mr Phiui* RoTTIRock, Representative of the Dejiartmeiit of Agri¬ 
culture of the United States, and a Commission which met at the Colonial 
Institute of Marseilles Tlie Minutes of the final sitting (5 I'efiriiary 1924) 
are publislied in No. 1273 (1924) of the Cahiers coloniaux dc VLi^titut colonial 
de Man>eillr 

The Colonial Institute of Marseilles has been considering for some time 
qnc.siioiis relating to the tnide in cereals, which is a xcry important factor 
in the |X)rt activities of the city Among these questions the methixls adopt¬ 
ed by some of the chief cereal producing countries for stabilising and regu¬ 
larising all comnicrcitd transactions relating to cereals *ire of chief impc>rtancc 

The United Slates es])ecially have organised the slaudardisalion of their 
cereals in a imiiiner that is particularly noteworthy At the request of the 
French milling industry, the Colonial Institute <.>f Maiseilles has entered into 
communication with the De])arlment of Agriculture of the Unitfxl States, 
in order to lx* able to give accurate infonnatioii to the French millers and flour 
factors as regards the working of the American System The Dcpartineiil of 
Agricultnn' lias supplied the Institute with full iiifoniiation, and has sent 
over some sample t^’pes to show how" standardization works in practice. 
Mr. Ro'nmocK has also been apixiinted as delegate to the Colonial Institute 
of Marseilles, to examine in conjunction with the representatives of the in¬ 
dustry at Marseilles, the dilliculties of interpretation to wliich lliesc stand¬ 
ards of American grain might give rise, and to supply any iiiforuii^tioii 
necessiiry. 

The need for a uniform tyjx: lias been felt since grain elevators (co-o|X‘rative 
granaries) w^ere built in the United States I'he cliiof producing states estab¬ 
lished model tyjx\s for the principal varieties of grain giOAvn by them; but 
vety soon serious difliciilties arose, both as regards internal trade and foreigii 
export. The Federal Dcpartnu*iit of Agrioiiltiire decided tlierefore to under¬ 
take on its own account the evslablishment of standard tyjies for the whole 
of the Union. This entailed considerable labour mxni the departmental 
exfierts, wliich resulted in the fixing of the first national vStandards, which 
became operative in the summer of 1917. 

After trial for a year, the Department of Agriculture found it necessary 
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to introduce certain modifications in the definition of the terms and (jualities 
required by the different grades; it completely revised certain sub-classes, 
and issued regulations which came into force from July 15, 1918, and are still 
operative to-day. 

Grain, in the United States, is divided into six grades, the greater number 
of wliich are sub-divided into two or three sub-grades. In every grade, or 
sub-grade, are six standards, for certain specific qualities, such as specific 
gravity, percentages of water, impurities, etc. 

Com may be sold on sample in the United States, but if the commercial 
transaction takes place on the basis of a systen^ of grades, the use of the offi¬ 
cial types is obligatory. 

The technical services of the Departnient of Agriculture have established 
in a certain number of towns centres for inspectors, whose business it is to 
classify the commercial grain. These ins|X‘Ctors arc required to pass a severe 
examination, and are accorded a diploma which qualifies them tor exercising 
their profession. 

All the consignments of grain wliich reach the elevator are examined by an 
authorised inspector, who determines the class and grade. A sample is requir¬ 
ed to be sent to the official central Verification Si rvice at Chicago. The super- 
^’^sion of the licen.sed inspectors is under the care of the technical officials of 
the Department of Agriculture. If an inspector is found to l)e incapable or 
inefficient, his licence is forfeited. If he is found guilty of fraudulent practices, 
the Department gives the case the greatest possible publicity. These insjjectors 
are not paid by the exporting Fimis, but by commercial Corporations, such 
as the Commercial P'xchange, etc. 

If a foreign buyer receives grain which does not correspond with the grade 
certificate furnished by the inspector, instead of his taking proceedings at 
law, the Department of Agriculture wall receive any complaints tluit the ]>uyers 
shall deem justifiable. The Department takes full account of each case, and 
if necessary, inefficient inspectors lose their licenses. 

In studying the standards of grain of the United State.s, the use of the 
terms ‘‘ hardwheat ’’ and “ durum wffieat " calls for attention. Tlie adjective 
hard should not be translated as is usually the case by “ durum The 
Americans call ‘'hard'' the stronger grain of the ordinary type (I'ritimm 
vidgafe). Only the “ durum wh(.*ats " correspond to our so-called “ hard wheats'' 
(Triticum durum). 

The rules for standard types require that wheat of the durum class should 
contain at least go % of different varieties of durum. All grain of the type 
T. durum is classed as “ Durum wheat " without taking into account the pro¬ 
portion of abnormal soft grain contained, even if the whole is soft; so that 
when buying “ Amber Durum No. i ", w^hich is the best quality of hard 
wheat of the United States standard, the purchaser is not certain of obtaining 
more than 75 % of hard flinty grain. 

The question of the presence of soft grain among the hard is regarded 
more seriously by the grain industry of Marseilles, which requires for example 
tliat the hard wheat of North Africa should contain not more than from to % 
to 15 % (according to the seasons) of soft grain : while for the hard grain of 
India, any grain showing even a single white mark, is reckoned as soft grain. 
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This difference between the requirements of the French com factors, and 
those of the United States is due to the fact that their industrial methods 
are not the same 

831. Standardisation of weaving fibre in the Philippines* — A new 

regulation came into force on February 8th 192^, through the ** Administrative 
Order ” No. 25, wliich is published in exknso in No 2, second quarter, 1923, 
of The Philippine Agncultui nl Bemew Tliis " Administrative Order " refers 
chiefly to “ abaca ” fibre, or Manilla hemp [Musa text?Its) unstce]^)ed, maguey ** 
(Agate Cantata), “sisal*' (A sisalana) all steeped, and certain other fibres 
known as “ pacol ** and “ Canton “ 

Standardisation is based on the lollowing qualities ; breaking load (expressed 
in grammes per metre of fibre representing i gram), colour, purity of fibre (quan¬ 
tity of w^rK>d remaining adherent), and secondly on the weaving (juality and 
length). The balls are ckissifled according to place of origin (11 districts) 
and weight (15 kg) and dimensions (m i m 0.50 v m 050) wliich are 
definitely fixed. 

Classification is made under (k)vemment control, at the classifying centres 
(44) or in places funiished with special licen.ses The control is in the hands 
of the head of the Division of Fibres of the Department of Agriculture If 
complaint is made, a comniittte of the Department is formed, with the ap- 
]jroval of the Sc'cretary for Agriculture and Natural Wealth (Les Cahier% 
coloniaux de VlnstiHif Colonial tie Mafseille, No 280, 102^) 

832. Plants which produce alcohol for carburisation* — In Italy 
and the Ttcdian colonies are to lx.* found, as Doctor Mamem C At vino points 
out (Colonial Agriculture /' Is^ruoltma Colouale, No i2,iq2\): piiekly pear 
[Opunita pcas-nulica) — .sugar cane [Sacchaium ojpcinamm and N' Sponianeum) 
— “ ttiandioca “ or manioca [Mavihot ittihssnm), cultivable in vSicily, as was 
shown at Colonial Girddi at Falenno — “ aga\es ”, and esj>ecially Agave 
Salwiana (from the sap which flows from the plant after cutting oft the flower 
buds) — gigaro (Anim italicuni) -- caimaiecchia or sorga^^iu (Sorghum 
lialepcnse) -- Jerusalem artichoke (IJehanlhas iuherosu^) — ceitai 1 \arieties 
of dahha — sweet potato (Ipomcae baiatas) — ignamc (J)iosMea spp ). 

833 Tunisian Alfa. — Tlie <k>veniment of Tunis is considering the 
means of obtaining consideralile benefit by developing the Tunisian alfa planta¬ 
tions. Tli<* authorities pro|)o.se to make large concessions, such as have been 
made in Algeria. 

The average annual exjX)rtation of alfa. which was not more than 33 000 t. 
before 1920, is to-day about 00 000 t , tihnost exclusively for Fngland. 

The decree of December 2 .rih 1921 exempted from ex^xirl duty all raw 
alfa and alfa pulp sent from Tunis to France By the law of May 19, 1923, 
similar facilities were granted for cellulose pulp coming from Tunis. By the 
decision of the Director General of Ihiblic Works of the Regency of November 
21, 1923, a reduction of tariff is allowed on railways for alfa sjxicially directed 
to tile factories at Tunis for conversion into cellulose pulp (Les Cahiets colo- 
ntaux de rimtiiui colonial de Marseille, 270 and 277, 1924). 

834. Results of the sales of cork in Algeria in 1923 . — The quantities 
offered for sale amounted to 67 91b q. at Costantine, 33 338 q. at Algiers. 
2 891 q. at Oran, or a total of log 238 q., of which 93 086 q. represents the 
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1923 crop, and the rest the unsold remainders of the years 1920, 1921 and 1922. 
The total quantity sold amounted to 96.747 q, the total price obtained being 
7 792 741 ^cs. {Ibidem, No. 269, 1024. 

835. Three Malt-Works in Italy: at Pedavena (prov. of Belluno), 
Avezzano (prov. of Aquila) and Brescia. They car produce 60 000 q of malt, 
while the actual requirements for 1924 are estimated at 400000 q. 

836. The Adoption in France of the Danish method of fat analysis 
in milk. — The Hoybehg method (see R 1023, No. 775) is at the present 
time adopted in France by six associations for the control of milk production. 
The results given may be compared with those of the Oerber method; each 
analysis costs 0.10 fr (Comptes Revdus de VAcademie W A gw culture de France, 
No. 10, 1924). 

837. Gloss or artificial Silk. — At a recent meeting held by the 
*' National Retail Dry (k)ods Association ”, and at which the ” vSilk A.ssociation 
of America ”, the ” National Knitted Underwear Association ” and ” The 
Association of Knit Goods Manufacturers ” took part, it was decided hencefor¬ 
ward to give the term ” gloss ” to artificial silk, wliich should be considered as 
a distinct weaving fibre 

838. Market for Raisins in China. — Twe ily years ago the sale (d 
American raisins in all Southern China did not exceed 1000 boxes of 43 lbs 
each. These sales were practically confined to tin* foreign residents of Hong¬ 
kong. The 1924 sales in Hongkong wrill probably exceed 30 000 cases, prac¬ 
tically 90 % of wluoh will be imjx)rted from the United States and the balance 
from Australia Fully 90 ^4 of the Hongkong imjK)rts are re-exj)orted to in¬ 
terior points. The reasons for the large increase in sales are thnl, by ])ersisten* 
advertising and the adoption of satisfactory sales methods on tht part of 
American exporters, the native Chiiie,se have become gradually educated to 
the use of raisins as a sweetmeat 

The raisins are shipped to representatives of American firms in Hongkong 
who, in turn, place distribution and sah*s in the liandvS of well-known Chinese 
firms who have com;iectioiis in Canton, x\mo>, l^'oochow, Wuchow and othei 
cities. These Chinese firms enjoy the exclusive sales rights by written contract. 
(Crops and Markets, Vol 1, No. 13, 1294, W.ishingtoii) 

839. For the international regularisation of the cheese trade, tlu' 
following recommendations were formulated mid j)resented by a commis¬ 
sion appointed by the Italian Section of the luternationfil Dairy Federation, 
at the World Dairy Congress held at Washington {Octolx^r 102^) 

This Congress, recognising the advautagt‘ of placing the clic*cse industry 
under definite international control, recommends that in ecery country or state, 
(i) there be established a minimum of fat in the |K‘rcentage of dry inaterlil 
of the cheeses made with miskimmed milk generally exported ; (2) lliat cheeses 
made from partially skimmed milk be marked to show the proportion of milk 
tliat has been skimmed (the cheeses being indicated as made from half, three- 
parts, or four-parts skimmed milk, etc.); (3) that studies should be encouraged 
to ascertain the quantity of water present in the different types of cheese and 
at their different stages of rijxiness, for the benefit of the cheese trade. The 
Congress also decided (jj) that the origin of the cheese sliould be clearly indicated, 
the indications to include the name of the type of cheese and of the country 
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in which it is manufactured. {Records of the experimental Cheese Factory at 
Lodi, Vol. II, No. 5-6, pp, 153-157. 1924). 

840. Balloons for the study of the spread of Insects. —- Dr. B. M. Fei,t 
chief entomologist of the New York Conservation Commission, announces 
that thousands of toy balloons will be released early in May from fifteen tem¬ 
porary weather stations located along a wide front extending from northern 
Connecticut nearly to the Canadian border, in an effort to discover the secrets 
of the winds responsible for the westward spread of the tree-destroying gipsy 
moth. 

The gypsy moth has proved such a destructive insect in New England and 
New York tliat the State Conservation Commission, in cooperation with the 
Federal Government has established a barrier zone in an attempt to stop 
its westward spread. In spite of the tact that this pest is a winged insect, 
it does not c ccupy new territory through its power of flight. The females are 
unable to fly on account of the extreme weight of their bodies. The big spread 
comes when the yoimg caterpillars are first liatched from the eggs. These 
caterpillars luive Icmg hairs growing out of their bodies. These hairs, it is 
thought, together with the silk which the caterpillars spin, help to buoy them 
up in the wind which sometimes carries them from a half mile to five miles 
from their starting place. 

Dast year, to learn about the winds which caused tliis casual spread of 
the caterpillar aeronauts, 7000 hydrogen-filled toy balloons w’ere sent up. 
F^ch balloon bore a nunilxTed tag requesting the finder to return it with a 
record of the time and place where found. Over 400 tags were returned by 
the end of the season. They were found practically throughout southern 
New England, a num1x‘r being picked up on both the eastern and southern 
coasts. One balloon was found of! Yarmouth Cape, Nova Scotia, a drift of 
about 400 miles in 18 hours. 8e\en covered distances of no to 145 miles. 
One drifted 65 miles at the rate of 100 miles an hour. Another remained 
in the air six and a quarter hours and then dropped at the point of release 
evidently carried back by a counter current. One season’s w^ork was thought 
insufiScient to justify definite conclusions with such variable factors as the 
winds, and the investigations are to be continued this spring on a more exten¬ 
sive scale. {Science, No. 1532, p. xn. New York, 1924). 

841. The destruction of locusts. — At Potchefstrooni (Transvaal) 
many trials liave been made of a new machine called Locuvatore ”, invented 
by the brothers van Maarsknbroek of Standerton, designed to destroy locusts 
and many other kinds of insects wliich can be used in commerce. A trial was 
made with great swarms of ” attere ” locusts (” voetgangers ”). The machine 
consists of two canvas wings 75 m. long wliich are pegged down to the ground 
at an angle of 45 degrees; from a raised base, an elevating ” apron ” is fixed 
at each side in such a way tliat the column of locusts is lifted up in the apron 
into a box at the top, whence the locusts are easily gathered ready for 
sale. {Les Cahiers colomaux de Vlnstitut colonial de Marsei/le, No. 266,1924). 


AX^FEEOO RUGGERi, gerente responsabile. 
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THE MEASUREMENT OF SOIL ACIDITY 
AND ITS IMPORTANCE IN PRACTICAL AGRICULTURE. 


In the International Review of the Science and Practice of Agricul¬ 
ture (1923, art. 332), there appears an abstract of an article describ¬ 
ing the method of measuring soil acidity by my apparatus, constructed 
according to Comber’s principle. The liberty is now taken of making 
some remarks upon the importance of the measurement of the acid¬ 
ity of the soil for practical purposes. 

In the first place, I wish to state again that this method, based 
on Comber’s principle, is not sufficiently accurate to give the exact 
degree of the acidity of the soil. It is only an empirical method. 
On comparing the results obtained by the Comber method with the 
pH data found by Dr. Jac. Van der Spek by the help of the electro¬ 
metric method, an approximate relation was found between tlie pH 
of the soil and the colours a.ssumed by reagent I. But, because my 
method is empirical, the testing of the pH figures is always a necessity, 
especially in the case of new types of soil. 

This method is to be used, in the first place, to determine the 
degree of acidity in different plots on a farm, in order to discover 
the degrees of acidity of different types of soil that are favourable 
to the devdopment of various kinds of plants and thus to connect 
the degree of soil acidity with the extent of plant growth on different 
soils. 

As already stated, it is necessary, in these statistical investi¬ 
gations, to start with the plots where the plants have grown best. Nat¬ 
urally, it is advisable to take two soil samples from the same soil 
(choosing two places at short intervals apart where the same type 
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of plant has grown well and badly), and then to determine the acid¬ 
ity of the two samples of soil. 

In this work, it is jiecessary to enlist the co-operation of farmers. 
All data relative to the type of soil must be known, together with the 
situation of the land, and its manorial and drain^e conditions. 

The question has been asked on several occasions, whether this 
method can serve also to determine the amount of lime required by 
an acid soil. 

This amotmt of lime does not, how'ever, depend upon the momen¬ 
tary acidity of the soil in question, but also on other factors. 

First of all, the degree of acidity to be estimated in the soil under 
discussion, must be fixed. For instance, more lime is needed to obtain 
a pH 7.5 reaction (slightly alkaline), in the case of a soil of 4.5 pH 
degree of acidity, than to raise the same soil from 4.5 pH to b.5 pH 
(very slightly acid). 

The number of gm. of CaO required to impart a slight degree 
of alkalinity to 100 gm. of dry soil (the surface liquid in the soil gives 
a very pale pink colour to phenolphtalein), has been termed by me, the 
lime factor of the soil. If, however, we determine the amount of lime 
necessary to neutralise exactly the soil acidity (pH — 7), we then 
obtain the lowest “ lime-factor ”. It is clear that the question of the 
" lime-factor ” required by the soil is connected with the optimum 
degree of soil acidity for any given plant. 

The statistical researches mentioned above are rightly directed 
to collecting many more data on this subject. In the meantime, 
we may try provisionally to obtain a weak acid reaction in the case 
of a humus soil and somewhat neutral, to weak alkaline reactions, 
in that of a clay soil. 

If the degree of soil acidity required for a given soil and certain 
plant is fixed once for all, then the " lime-factor ” depends on the initial 
acidity of the soil in question and on the amount of humus, or of clay, 
that it contains. Thus, in the case of two soils of equal acidity (for 
instance pH 4.5), but having resijectively a high and a low humus 
content, the first will require more lime than the second in order to 
attain the neutral reaction pH 7. It must be added that the character 
of the humus plays a certain part also in the reaction. 

If the degree of the soil acidity and the quality of the soil (per¬ 
centage of humus, etc.) are known, it is easy to obtain some idea of the 
" lime-factor ” ; although absolute exactness in this respect can only 
be reached in a laboratory experiment. There are many methods 
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for the accurate determination of this “ lime-factor. ” Carr (i) has 
also based a method of determining it upon the Comber principle. 

In the meanwhile it may be stated that laboratory researches 
on the " lime-factor ” of soil, do not interfere with the great and lastir^ 
significance of the practical estimation of the degree of soil acidity. 

The matter cannot be better explained than by giving some prac¬ 
tical instances. 

A farmer desirous of knowing the lime requirements of his land, 
having set out by the Comber method, 18 plots {5 types of soil) 
on his farm, found that 14 of these plots were neutral, or slightly 
alkaline, 3 were very slightly acid (reagent 1 slightly tinged) and one 
slightly acid (reagent i pale reddish) He was advised, in the case 
of the last plot, to send a sample of the soil to the laboratory for 
examination, but as the acidity was very low and the potatoes had 
done well, he thought it was not necessary to carry out my suggest¬ 
ion. Had he not adopted the Comber method, he would have been 
obliged to forward 18 samples to be tested. 

Another farmer living in a district where all the soil was of one 
type found that it had a reaction ranging from a strong acid (pH == 4- 
4 5; with reagent i, colour dark-red, nearly opaque) to weak acid (pH 
•=556). He was then advised to take some samples, getting his 
neighbour to do the same, and to send them in lots of three (a very 
acid, an acid and a slightly acid sample) to the laboratory. 

In this way, it is possible to limit the number of samples to be 
forwarded, which encourages the farmers to adopt the method, for 
at first they are disinclined to incur the trouble and expense of taking 
soil samples and forw'arding them for analysis. 

Even after the ” lime factor ” has been determined. Comber’s 
method of soil acidity estimation is useful, because it enables the re¬ 
sults obtained by a given fertiliser to be tested. A part of the fer¬ 
tiliser may have no effect upon the soil and thus be wasted, whereas 
another part may produce an effect immediately, or perhaps, 
during the course of the year. We have already obtained some data 
illustrating this point. 

The regular testing of the variations taking place in soil acidity 
as the result of the action of any given fertiliser is of paramount 
necessity, but the farmer can do this woik himself with the help of 
the Comber apparatus. 

(i) R. H Carr Mcaiiiruig Soil TomeUy, Aculity and Basicity The Journal of In- 
dustnal and rngtnecrtng Chmtntry,Vo\ XllI, No 931 vi 9 -i) 



788 


HISStNE 


When the different fields on a farm have been brought to the de¬ 
sired degree of acidity, then the value of the Comber method is 
chiefly shown. Every year, preferably in September, when the crops 
have been carried and the stubble has been ploughed in, the farmer 
can estimate the soil acidity. According to the results obtained, 
he knows whether the land should be dressed with ammonium sul¬ 
phate, or nitrate of soda, with superphosphate, or basic slag, or whether 
an application of lime, marl, sludge etc., is more advisable. 

In the above few remarks an attempt has been made to show 
the constancy of soil acidity determinations made by the help of the 
Comber apparatus and their value to the fanner. 

The task, however, would not have been complete if no mention 
had been made of another great advantage possessed by this method 
which has resulted from its application by fanners themselves, and 
has contributed in a great measure to their own development. Noth¬ 
ing stimulates love of science more than personal investigations. 
These investigations may, at first, be somewhat incomplete, but 
they improve in course of time, especially if well-directed by the per¬ 
sons entrusted with their supervision, viz, the State Agricultural 
Authorities, Professors of Agriculture and Horticulture, the Admi¬ 
nistrators of Agricultural Societies and other persons of influence in 
the domain of agriculture. 


Dr. D. J. Hissink, 

Director of the State Agricultural Station of Groningen, Holland, 



THE UTILISATION OF SEEDLINGS IN THE ESTIMATION 
OF SOIL NUTRIENTS. 


The farmer has learnt how the >461(1 of his cultivated areas 
can be increased annually by unremitting toil, attention and 
capability, better methods of tillage, use of improved seed, the 
prevention of plant diseases, and above all by the liberal ap¬ 
plication of fertilisers. The farmer used to follow the approved 
advice of Paui, Wagner (Darmstadt) and gave his fields only a 
hniited amount of nitrogen, which was expensive, and cannot be 
retained by the soil, while he applied an excess of potassium and 
phosphoric acid, without considering whether the repeated manuring 
with these fertilisers had not satisfied the potassic and phosphoric 
requirements of the soil to the extent of rendering it advisable to 
diminish the amount emjdoyed. This carelessness was due to the 
fact that the potassium and phosphoric acid were cheap and easily 
obtained. Those days are now past, and the universal economic 
depression has extended to agriculture, so that the farmer can no 
longer indulge iii the luxurv' of wastefulness, but is obliged to exercise 
the strictest economy not only in the management of his capital above 
ground, but also in the use of the valuable stock of plant nutriment 
that lies hidden in the soil. To employ this treasure aright neces¬ 
sitates a thorough knowledge of its character and value, but unfor¬ 
tunately the agriculturist is still ignpraut of its nature and importance 
in spite of all the efforts of science and of the practical investigations 
that have been carried out. 

Hitherto, three methods have been employed for determining 
the nutritive substances present in the soil: pure chemical analysis, 
manurial field experiments and vegetative experiments with plants 
in pots. All these methods have proved inadequate for the purpose. 
Chemical analysis is in the first place far too rough a test, for the soil 
chemist can only analyse correctly up to hundreths per cent., his 
results being inaccurate for thousandths per cent. Since, however. 
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the soil over i hectare of surface taken to the depth of the plough 
furrow weighs about 3 million kilograms, one thousandth per cent, is 
30 kg., and an error of five thousandths per cent., a mistake easily 
made, would give 150 kg. which is far too high a figure. Chemical 
analysis is also unreliable for another reason; the chemist can de¬ 
termine without difficulty the total amount of any nutritive sub¬ 
stance contained in the soil, but he is unable to state how much of it 
can be taken up by the roots and assimilated by plants, which is 
the important point. No certain results have hitherto been obtained 
from the chemical soil analyses made for the purpose of ascertaining 
how much nutritive matter the weak efforts of plants have succeeded 
in wresting from the soil. If any chemist w'ere to affirm to the con¬ 
trary, he would probably not find a single practical a^culturist ready 
to believe him, for unw'avering confidence in the case of such predic¬ 
tions is more difficult than under any other circumstances, because 
the store of nutritive substances present in soil is not the only growth 
factor. The crop-yield depends upon other conditions, especially 
upon the weather, therefore even if the estimate of the amount of 
nutritive substances in the soil were correct, there w’ould not infre¬ 
quently occur a discrepancy between it and the harvest, and it would 
need great faith on the part of the practical agriculturist to realise 
that the difference in the theoretical and the calculated values, was 
not to be attributed to the mistake of the soil-analyst. 

Therefore let us dispense with all chemical methods. Plants alone 
are able to give a reliable answer to our questions. Field manurial 
experiments and pot-cultures are the only forms in which the problem 
has hitherto been applied to plants, and such metliods will always 
be valuable for soil investigation and throw light upon the subject of 
plant nutrition, but unfortunately, they are troublesome and lengthy. 
Any one who has conducted manurial experiments in the field is 
well aware of the difficulties they present. Very often these experi¬ 
ments are interfered with by the weather, so that accurate results 
are only obtained if the researches are extended over several years. 
Pot-culture experiments are less dependent upon weather and have 
reached a h^h stage of perfection, but they require an extensive and 
special equipment which few Institutions possess and could now only 
be purchased with difficulty owing to the high cost of material. 
Further, pot experiments are very long and troublesome and hence 
expensive; therefore, it is quite impossible for agriculturists to obtain 
by this means, and within reasonable time, any general information 
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respecting the nutritive substances content of their cultivated soil. 
Hence there is urgent need of a method of mass experiment, by which 
any Experiment Station can carry out, without new, costly apparatus, 
hundreds and even thousands of soil sample analyses, to determine 
the nutritive substances present in them which can be assimilated 
by plants. Farmers should be given the opportunity of forwarding 
samples of their soil at aU seasons, in summer as well as in winter and 
these samples must be quickly, cheaply and accurately investigated, 
just as fertilisers and stock-feeds are tested. In this way, it will be 
possible, not only for the few favoured individuals who are in a 
position to conduct plant experiments, but also for the great mass 
of agriculturists, to suit the fertilisers applied to the requirements of 
their various soils and thus to farm systematically, a result that is 
of paramount importance, both from the point of view of national 
economy and the nation’s food supply. 

The principle upon which is based the carefully worked-out meth¬ 
od (i) devised by myself and my colleague Dr. Wilh. Schneider 
(Bonn), is the hitherto unknown fact that young seedlings do not 
live as long as possible ujron the reserve materials of the seed, but 
employ their rootlets, as soon as they are developed, to obtain nutri¬ 
tive substances from the soil. 

If a large number of young seedlings ate planted in a small quan¬ 
tity of soil, the starving rootlets extract all the assimilable nutritive 
substances their strength permits, but leave untouched the non-as- 
similable matter. In this manner, the plant rootlets separate out 
the soluble from the unsoluble substances, thus rendering a valuable 
service also to the chemist, since their choice is certain and leaves 
no room for doubt. 

Our exi^eriments were conducted as foUow^s :— Upon the level 
bottom of some small glass dishes measuring about 100 sq. cm. at 
the base and 6 cm. high, were spread 100 gm. of the soil to be tested, 
mixed with 50 gm. of pure quartz-sand, the so-called “ glass-sand ”, 
which is free from any nutritive substances. Over this was laid 
250 gm. of damp glass-sand, and upon the smooth surface were 
planted 100 seeds of the best, heavy, seed-r>'e. The seedings soon 
germinated; they were carefully tended, and removed with their 
rootlets after 17 to 18 days and analysed. Only part of the mineral 

(i) Die N&htstof!aiilueimie der Keimpflaiusen und Ihre Anwcndimg auf die Bestimmung 
der Nttht»to£fgehalt9 der Bddcn **, ZeUschrift fUr PflanzenetfMhrung und IMugung, Part A. 2, 
Year 1923, No. 5. X^cipzig. 



792 


NEUBAUBR 


substances entering into the composition of the seedlings thus came 
from the soils to be tested, for a considerable amount was derived 
from the reserve stores of the seed. For this reason, we also carried 
out a blank experiment, on barren sand to which no soil had been 
added and substracted the nutritive substances found from the total 
before obtained. The remainder was clearly derived from the soil. 

So far, we have only used this method for the determination of 
potassium and of phosphoric acid, but we are convinced that it could 
also be employed in the case of other nutritive substances, such as 
nitrogen, for instance. The amount of phosphorus yielded up in 
this manner to young rye-seedlings by lOO gm. of soil, ranges, accord¬ 
ing to observations made, from 5 to 100 mg., while the phosphoric 
acid varies from o to 25 mg. Since 1 mg. per 100 gm. of soil is equiv¬ 
alent on an average to 30 kg. per hectare, the young seedlings on i 
hectare of soil abstract from the soil up to 3000 kg. of potash and uj) 
to 750 kg. of phosphoric acid in 18 days. These amounts appear 
very large at first sight, but in reality they are very small. The 
seedlings used in the experiment were starving, which was necessary, 
otherwise they would not have exhausted the soil, but plants under 
natural conditions take up a much larger amount of nutritive sub¬ 
stances in the same short space of time. The reason that they do 
not exhaust the soil to an equal'extent is simply that our cropping 
plants naturally have a thousand times as much soil at their di.sposal 
Parallel determinations made according to the new method agree a.s 
exactly as chemical analyses, provided they have been executed by 
skilful and trained persons. 

As can be .seen from this brief description, the new method 
not only has the advantage of being quickly carried out by means of 
small packets of soil samples that can easily be forwarded by post, 
but it also has another point in its favour. Whereas in other vegeta¬ 
tion experiments it is necessary to insure the optimum condition of 
the growth factors that are not involved in the test, and to supply 
an excess of all the nutritive substances not under consideration, in 
this new method all that is required is w'ater and warmth. Especially 
good illumination is not even essential. In this manner, the carrying 
out of the exijeriment is greatly simplified, there is no danger of pro¬ 
ducing unwelcome changes in the soil by the addition of other matters 
and it is thus possible to use the same material for the determination 
of the root-solubility of many nutritive substances instead of being 
necessary, as hitherto, to fit up the experiment anew for each fresh 
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compound. In the usual type of vegetation experiment, the amount 
of nutritive substances contained by the soil is estimated from the 
yield of plant substance when the plants are gathered. Therefore the 
nutritive substances in question must not only have been taken up 
by the i)lants, but also turned to excellent account, which according 
to the " law of minimum ”, or as it is now called the “ law of the 
influence of growth factors ”, is only possible when all the growth 
factors not involved in the test are at their optimum. By this method, 
however, there is no need to ascertain what the plants do with the 
nutritive substances they have absorbed from the soil, it is sufficient 
to ascertain the amount they have abstracted. Fortunatel}’, the law 
of the influence of growlli factors, which is so troublesome in other 
exireriments, does not appear to affect the mere abstraction of nu¬ 
tritive soil substances by very young seedlings that still pos.sess a 
large store of reserve material. We may imagine the plants saying, 
“ let us diligently collect only stones for building and we shall soon 
find means of using them ”. In the open fields also, the first efforts 
of the germinating seed in early spring, are directed to collecting 
building material to be used later, when the chlorophyll a])]>aratus 
has become strong, under the influence of more intense irradiation. 

From what has already been said, it is clear that a much larger 
number of tests can be made by the new method of vegetation exper¬ 
iments than was jiossible to carry out with the old systems ; further, 
the exi^eriments can be conducted at all seasons of the >car. One 
important question, however, remains to be answered, viz., is the 
new method accurate and trustworthy ? That it is based u|)ou exist • 
ing laws has been shown by the agreement of parallel experiments 
and the great differences in the data obtained in the case of soils of 
unlike composition. How far this method is practically feasible must 
be decided by comparing the results obtained \Yith those found by 
means of field mauurial exjieriments, but as these are themselves 
affected by several sources of error, it is advisable to take the soil 
samples from experiment fields that have been long under obseivation. 
This has in fact been done, and I have always requested my col- 
leagtrcs when forw'arding such samples, not to give me any information 
respecting the nature of the soil and its condition as regards fertil¬ 
isers, until I have reported the findings of my experiments and made 
my calculations. They invariably complied with my wishes, with the 
results that will presently be given. 

In order to determine by the seedling-method the nutritive sub 
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stances required by a soil, it is needful to know how many mg. of each 
nutritive substance must be contained by an amount of the said 
soil, corresponding to lOo gm. of dry substance. 

Judging from our present experience, we are of opinion that the 
highest yields can only be obtained from the plants in question (in 
the absence of potassic or phosphatic fertilisers), when it is possible 
for the seedlings to abstract, from a quantity of soil corresponding to 
100 gm. dry substance, the following minimum amounts : 



Potassium 

Phosphoric add 


mg. 

WR. 

Rye, Wheat. 

. 14 

8 

Barley, Oats. 

.18. 

7 

Red Clover. 

. 29 

9 

Lucerne. 

.34 

13 

Meadow plants ..... 

. 38 

10 

Potatoes . 

.37 

10 

Sugar-beets. 

.39 

12 

Mangels. 

.60 

14 


It is necessar>' to remark that these limits are based upon a gen¬ 
eral estimate and must be supported by the evidence of further 
experiment. 

They apply to arable soil of the medium depth of 25 cm., where 
no nutritive substances have been added to the subsoil. It is of ])ara- 
mount importance that the amounts of nutritive substances sujqdied 
are enough to produce a maximum yield. Should it be impossible 
to obtain a maximum crop owing to the mechanical composition of 
the soil tested, or to the climate or lack of water, smaller quantities 
of nutritive substances that can be assimilated by plant roots will 
be sufficient. Therefore the data obtained from the seedling-method 
cannot be used as a general scheme. This objection applies not only 
to our method, but also to all other artificial systems. Field manurial 
experiments are indeed free from this limitation, but they have many 
other drawbacks. 

The testing of our new method by the investigation of soil samples 
from experiment fields of known condition as regards fertilisers, in¬ 
cluded 65 potassium and phosphoric acid determinations. Most of 
the data are given in the above-mentioned treatise and as space is 
lacking here to reproduce the tables, it is only necessary to state that 
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the agreement between the figures found and the condition of the fer¬ 
tilised fields, was in every case very satisfactory. 

The following facts have not hitherto been published. The 
figures represent the amoxmts (in mg.) of potassium and phosphoric 
add found by means of the seedling method in a quantity of soil 
corresponding to lOO gm. of dry substance. The experiments were 
conducted in the experiment field of the University of HaUe (Saale). 
This field had been planted with rye uninterruptedly since 1879; 
it was manured annually with stable-manure and also with rlietniral 
fertilisers. 

Kind of Pertilisex Potassium Phosphoric add 


Unmanured. 

.... 9.9 

5-1 

nitrogen alone. 

.... 7.2 

3-5 

8000 kg. stable-manure. . . 

.... 18.0 

6.8 

12 000 kg. » » . . . . 

.... 22.2 

8.3 

Complete mineral fertiliser 

without 


nitrogen. 

.... 35.0 

150 

Complete mineral fertiliser . 

.... 30.6 

16.7 


The figures agree ver>' closely with the actual conditions. 


Experimental field of Gottingen University. 

The field had been planted with regular rotations of crops for 30 
years and manured during that time as follows. No lack of potas¬ 
sium was noticeable (except, in the ca.se of very exacting plants), 
even on the plots that had received no fertiliser. 


Kiud of FcrtUiscr Used 

Potassium 

Phosphoric acid 

Unmanured. 

29.1 

19.7 

Nitrogen only. 

21.7 

14.8 

Phosphoric acid only. 

26.2 

35.1 

Potassium only. 

56.0 

195 

Complete fertiliser without potassium 

25-5 

174 

Complete fertiliser without phosphoric 
acid . . .,. 

57-5 

19-3 

Complete fertiliser without nitrogen . 

61.9 

22.0 

Complete fertiliser. 

59-4 

21.4 
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Here again tlie experimental results were a true reflection of the 
soil conditions as regards manuring. 

Experiment Station of the Agricueturae Coeebge («Lani)- 

WIRTSCHAPTUCHE HoCHSCHUEE ») OF BONN-POPPEESDORF, BONN. 

The experiments have been in progress since 1896. No lack of 
phosphoric add has been shown even on the unfert ilis ed plots. On 
the plots without potassium, the yield was little decreased in the case 
of wheat, but was much lower than usual in some instances where 
the crops were of a more exacting character. The fertilisers were 
not heavily spread as in the case of the Gottingen ejqperiments but 
the amounts given were calculated to replace, as far as possible, 
the substances abstracted by the crops. 


Kind of Fertiliser 

Potassium 

Phosphoric add 

Complete fertiliser without nitrogen . 

24.5 

15-8 

Complete fertiliser without potassium 

14.8 

14.9 

Complete fertiliser without phosphoric 
acid. 

25.6 

9.0 

Complete fertiliser. 

22.3 

II -3 


The figures found gave a very accurate conception of the condi¬ 
tion of the field as regards fertilisers. 

Soil composed of weathered Bunter-sandstone: field tnanurial exper¬ 
iment with winter-barley ; previous crop five-year lucerne. The fig¬ 
ures obtained were : potassium 54.6 mg,, phosphoric add only 4.0 n^., 
therefore the soil must be regarded as very rich in potassium, but poor 
in phosphoric add. The fidd manurial experiments gave the follow¬ 
ing results: 

Unmantured.2950 kg. grain 

Manured with nitrogen and potas¬ 
sium . 3090 » » 

Manured with nitrogen, potassium and 
phosphoric add.4720 » > 

Here again, the manurial condition as shown by the behaviour 
of the young seedling method was fully confirmed by the field manurial 
experiments. 
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The new method will be further extended with a view to the 
determination of the lowest values that will provide the amount of 
nutritive substances necessary to completely satisfy the requirements 
of different plants under various conditions of soil and climate, even 
in the case of a maximum yield. Whetlier rye is the best plant to 
use in these researches, will also be investigated, and whether it is 
sufficient to keep to a single variety of plant throughout the exper¬ 
iment. 

The success already attained inspires us with the hope that this 
new method will be adopted in all Agricultural Experiment Stations, 
as being a valuable aid to research, and useful in giving every farmer 
the opportunity of obtaining a clear idea of the store of nutritive sub- 
tances present in his soils. It is hoped also that the scope of the new 
method will be further extended, for we believe it will prove of great 
service and enable us to penetrate quicker and deeper than heretofore 
into many of the domains of soil science and of plant physiology. 


H. Neub.auer, 

Agricultural Experiment Station, Dresden. 
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Northern Russia. 

The first Seed Testing Station in Russia was founded on De¬ 
cember 15th 1877 Botanic Gardens/ St. Petersburg (IvC- 

ningrad) at the suggestion of Prof. Bat.'HINE, who became later the 
Director of these Gardens and is well known for his botanical treatises. 
After his death in 1893 Prof. Klinge was appointed as director and 
since 1902 the work has been in the hands of the writer. Since the 
commencement, stations have been established at Warsaw, Riga, 
Moscow and other towns. 

For a long time the station at St. Petersburg was limited to a 
section of the botanical laboratories in the Botanic Gardens, and it 
was only in 1902 that circumstances permitted the installation in an 
independant building, which although not large, was at least well 
adapted to scientific work and the microscopic analyses of seed and 
seed products. The personnel was gradually increased and at present 
about twenty are engaged in these investigations. The work is not 
essentially confined to analyses of seeds, as the absence of obligatoiy 
control does not necessitate the distribution of certificates to the cul¬ 
tivators who are expected to guarantee the quality of the seeds put 
on the market. Consequently, not being in close contact with the 
establishments concerned with the sale of seeds, the Station does not 
receive a constant supply of seed samples for analysis. The type 
of samples received has been confined therefore chiefly to seed used 
for annual exhibition purposes, and also samples sent by the Depart¬ 
ment of Agriculture occupied with the question of purchase of seeds 
for the testing Stations. The quantity of seed samples sent by pri¬ 
vate persons, has never been very high and has not exceeded 1000-2000. 
The exhibition material is usually distinguishable by its superior 
quality, and as a result it is possible to judge the standard which can 
be reached in certain types. Material examined carefully from the 
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standpoint of origin, has made it possible to estimate the aver¬ 
age quality of seeds from the Government records of the past 
40 years. 

If the actual examination of seed destined for sale, occupies 
only the second place, the predominance is given to the resolution 
of different problems having a close bearing on the methods of seed 
analyses and the propagation of reliable information showing the 
methods of control adopted in other countries, and the training of 
the required personnel, who must necessarily, have a through know¬ 
ledge of spermatology. The activities of the Station, at the start 
under the direction of Prof. Bataline, were of a somewhat peculiar 
nature. A series of monographs were published dealing with plants 
cultivated in Russia: Cruciferae, Leguminosae, etc. Later, this 
work was transferred to a special Bureau of Applied Botany and the 
Seed Station was able to concentrate all its attention on the study of 
the physiology of .seed germination and the elaboration of testing 
methods. 

As regards this last work, the Station has achieved certain in¬ 
teresting results, which are presented in the Review published by 
the Station in 1912 (“ Annual Report of Seed Trials ”) and it appears 
that this is the first publication dealing with such questions. The 
War and subsequent events have hindered the regular publication of 
this Review, but there has been no lack of material collected. 

In addition to this Review, the Station has publislied several 
pamphlets giving a description of the Station and its activities, and 
articles have been introduced into other journals. Three large wall 
diagrams were finished before the War, but since then this form of 
work has not been recommenced. 

During 1915 a Course for Seed Testing was organised, with a 
view to the training of students in natural history and agricultural 
science, especially the methods of seed analj’sis and the elements 
of spermatology. Hence the reason for bringing to public notice 
the courses on physiolog5' of seed germination, the morphology and 
anatomical structure of seeds; the transmission of disease by seeds, 
the microscopical analyses of seed products, etc. 

Many of the qualified students were afterwards employed in 
the Seed Testing Stations and others utilised their knowledge in the 
various seed depdts, etc. 

In addition, it sliould be observed that the Station undertakes 
the microscopical examination of seed cakes. 
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The foregoing may be taken as a short survey of the character¬ 
istic development and activity of the Seed Testing Stations which 
may be said to represent a seat of scientific research dealing with 
spermatological questions. 

As already mentioned, after the Station in Leningrad was well 
established, other Stations were started elsewhere. One of the best 
of these is situated at Kieff, although the War has interfered with 
the complete installation. The Stations are chiefly under the control 
of Agricultural Societies and only in a few cases are attached to Agri¬ 
cultural Colleges and similar Institutions. 

At the present time, the Soviet Socialist Republic includes cer¬ 
tain independant republic States in which 25 Stations arc situated. 

In conclusion, the writer draws attention to the fact that the 
State Seed Service in Russia attributes distinct importance to all 
Congresses dealing with selection and spermatology and at the Con- 
gre.ss held at Kharkoff in 1911, the urgent necessity of regulating the 
purity of seeds on the market, was emphasized. Hence the importance 
of developing the organisation of the State Seed Testing Stations, 
the issuing of obligatory decrees, the regulation of the sale of seeds, 
and the fixing of uniform methods of seed testing. 

At the Congress held in St. Petersburg in IQ12, these questions 
were still further discussed. Reference was made to the proposed 
Law under the direction of the Department of Agriculurc for the con¬ 
trol of falsification, and it was agreed conditionally to follow the 
rules of seed testing issued by the German Agricultural Stations, 
as these were already published in the Russian tongue. At the 
writer’s request in 1917, a Congress of Directors of the various Seed 
testing Stations was held in Moscow and it was definitely decided to 
follow the German regulation with certain minor additions, until 
the next sitting of the Congress. 

Recently, the importance of examining seed by methods similar 
to those adopted by Western Europe has been given prominence, 
and the Commission of Agriculture has prepared a special order con¬ 
cerning the compulsory testing of seed quality. This order, after a 
final revision will be presented for consideration to the Council of 
Commissioners, and once this is established, seed testing will be 
working under more favourable conditions. 


Prof. Dr. B. Issatchenko, 

Dtrector, BotanictU Gofd^, Lmingftd, 
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Southern Russia: Ukraine. 

The Kharkofi Seed Testing Station was established in iqo6, 
the writer of the present report becoming its Head in igi8. 

In 1921, at the vSeed Control Congress held in Kieff, this Station 
was recc^;nised as the Chief Control Station for the Ukraine, both 
because tlie seat of Government was then at Kharkoff, and be¬ 
cause this station was the best developed and the oldest in the 
Ukraine. 

The present programme, which is the result of gradual and ex¬ 
tended effort, is briefly described lielow. 

I. Examination and Testing of Seeds : 

{a) In the labtiratoiy, from the point of view of germination, 
purity, weight, etc. . 

(b) In the field, to determine the nature and variety of sam- 
})]es sown therein. 

II. Scientific and Methods. — The present state of this 

branch of the station is so inadequate, that improvement in tliis 
direction lias become urgently necessar>'. 

III. Testing for the Public. — It should be the Station’s duty to 
do work outside its own walls, and with an ambition to influence the 
seed questiem in an adequate and preponderating manner. The 
station and various seed growers and distributors have arrived at an 
understanding in the matter, in regard to sealing the sacks of seed 
and in-siiecting depots. 

IV. Propaganda Work. — This part of the programme needs a 
great deal of attention. Cultivators in this countjy have not, as 
yet, properly graspe-d the importance of .seed control. Interest must 
be awakened by the help of the press, of conferences, exhibitions, 
and so on. 

V. Staff. — This consists of the Head of the Station; 3 heads 
of sections; two specialists; 4 women analysts; 3 practical workers; 
one laboratoiy' assistant; secretary; 2 servants. Temporarj’ field 
workers are hired when wanted. 

VI. Laboratory Work. — Without counting tests for scientific 
purposes, the following is the number of tests made between 1907 
and 1923, viz: — 


2 — Agt, ing. 
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1907. 

.... 899 

1916. 

.... 2521 

1908. 

.... 966 

1917. 

.... 1502 

1909. 

.... 1035 

1918. 

.... 605 

1910. 

.... 1930 

1919. 

.... 1613 

1911. 

.... 2540 

1920. 

.... 1698 

1912. 

• • • • 3557 

1921 ..... 

.... 2290 

1913. 

• • • • 3778 

1922. 

.... 1417 

1914. 

.... 1932 

1923. 

.... 2084 

1915. 

.... 2708 




The maximum number of tests made was in 1913, as shown 
above. 

Post-war events had an even greater influence than the War on 
the falling off of these figures, and in 1918, the station only tested 
605 samples. Figures improved gradually from 1919. 

The table of figures given below (for 1913, 1920 and 1923) shows 
the varieties of seeds dealt with by the Station. 

1913 xgao 1923 

Cereals and l^gominous plants. 25% 6% 46% 


Forage plants.38% 15% 10% 

Vegetables. 16% 43% 29% 

Cucurbitacae. 9% 18% 3% 

Oil Seed plant*. 4% 2% 2% 

Flowers. 2% — — 

Sugar Beet.— 14% 9% 

Various. 6% 2% 1% 


It will be noted that the proportion of cereals and legumes was 
only 6 % in 1920, which was due to the law of the Monopoly of 
Cereals. The State then owned and distributed seed by its Commis¬ 
sioner of Supply, and made its own analyses. 

The year 1923 reflects with a fair amount of accurancy the state 
of the seed market. These figures may be different in the future as 
our seed market has not yet had time to settle down. 

Our seed testing methods are foimded on the " Regulations of 
the Union of German Experimental Stations ”, followed by all 
Russian seed control stations (Decree of 1913). 

VII. Meihod of obtaining average sample. — Limit for sample, 
taking 100 sacks- If the number submitted is over 100, the surplus 
is divided into parts and a portion taken from each. Mdme. 
WSESUS&CHIK (Head of Laboratory Section) has devised the following 
formula, viz. 

S — 10 


X = 10 + 


5 
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K is the required number of sacks from which seeds are taken ; 

S is the number of sacks in the bulk. 

When a sample is taken to discover the homc^eneity of seed 
submitted for test, separate handfuls are taken from the bottom 
of the sacks and carefully examined. These are only mixed together 
after their similarity has been visually established. 

If great dissimilarity occurs, a fresh quantity must be tatmn 
out, and, if need be, each sack examined separately. 

Vm. Passing samples through laboratory. — We follow 6 fun¬ 
damental rules in this regard, i. e. 

(1) Anonymity of samples, which are only known to our as¬ 
sistants by their numbers. 

(2) Examination of all samples by head of section. No sample 
can be tested without having been previously marked by the head 
of section — this avoids complications, and is also useful for 
experimental and other purposes. 

(3) Specialisation in laboratories. Tv'o of our 4 laboratories 
carry out germination tests; the remaining two test for purity, 
weight, etc. 

(4) Parallel tests made by different persons. This is a very 
strictly enforced rule, for mistakes can easily be made in mass 
analysis. Impartiality of analysis is also guaranteed in this way. 

(5) Card system. Descriptions given on separate cards are 
collated by the Head on general cards. The latter are then used 
for making various groupings and for revising the station statistics. 
An important item for information is the quality of seeds tested 
in various years. 

We give the following interesting figures as to the proportion 
of samples, sent in year by year, in which the germinative power 
was considered too low, viz: — 


Prom 

1907 

to 

1917, percentage 

of 

samples 

rejected 

was 

23.14% 


1917 

» 

19x8 » 

9 

» 

9 

9 

29.35% 


1918 


1919 » 

9 

9 

9 

9 

37 - 74 % 


1919 


1920 » 

9 

9 

9 

9 

37 - 98 % 


1920 

1 

X921 » 

9 

9 

9 

9 

40-92% 

> 

1921 

9 

1922 » 

9 

» 

9 

9 

33 - 26 % 


1Q22 

% 

X923 » 

9 

9 

9 

9 

31.72% 


It will be seen that, up to 1922, the quality of the seeds fdl 
considerably, but that improvement took place in 1922 and 1923. 

It should be pointed out that at present our station tests not 
only for germination power, but for germination energy. We con- 
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sider Hbdjrich’s method (“Landw, Versachstationen ”, 1917) pre¬ 
ferable to that employed by Hiltnkr. 

(6) Field testing section. — Sporadic field investigation for 
purity began as far back as 1911, but routine work in this section 
only started, in 1921. For the last three years, the number of 
samples tested was as follows : 


for 1921. 500 samples 

» 1922. 300 » 

» 1923.1574 ’’ 


In 1923 we tested not only local seeds, but those sent in by the 
best-known foreign firms to Moscow, whence the samples were forward¬ 
ed to us. Their description is as follows ■ — 

Root Crops.297 samples 

Solanaceae.283 » 

Cucurbitaceae. 95 ) 

Brassicae. 68 " 

Leguminoseae.245 » 

Other varieties. 95 

Local samples.473 » 

As a whole, the proportion of purity of the foreign seeds was 
high, but some of these samples were not satisfactoiy. 

There were also high-quality samples among the local ones. 

In order to carry out items. III, IV and V of its programme, 
our station has come to a “ control agreement ” with the All-Ukrain¬ 
ian Society for Seed Cultivation, members of our staff being entitled 
to call at grain depots and take away samples, visit exhibitions, and 
so on. 

Notwithstanding the important nature of all this work, we have 
been unable to obtain a large number of results. We trust, how¬ 
ever, that the latter will be more satisfactory when the special 
Seed Control Law is passed. 

IX. Question of General Interest. \ 

(i) Seed Standards. — As the quality of seed depends absolutely 
on local conditions of climate and soil, seed standards should also be 
local and should be set differently for various districts, being based 
on a large number of seed tests made from local samples. 
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Up to the present, the literature on the subject has not been of 
much assistance. The works best known to us are those of Kommers 
(Vienna) and Garbowsky (Warsaw) but these do not solve the 
general question. 

In judging the quality of seeds, most control stations work on 
the arithmetical average of the greatest number of samples tested. 
This method sheds no light on what standard this quality should 
attain. In this respect, striking an average is of no use to the culti¬ 
vator, seeds with a germinative power of 10, or 20 per cent., being 
of no value. 

To elucidate the matter more clearly, let is take certain special 
cases. For example, the gennination tests with 543 samples of 
Pisum saliva made from 1907-1917 which show the wide variations 
liable to occur. 


Table I. 


^ j I * I * J 

Ctoef . . . ! j 2 , 3 < 4 [ 5 ' 6 { 7 ‘ si 9 ! in ' II : 12 

1 * 1 I 

Feltcxitatsc of ' ‘ ' 

fsermltmtion i<‘<' 95 90 80 75 70 65 60 53 50 45 40 

Number of ; 1 : I ! 1 ! 

.samples . . i 373 81 ^ 39 ) 19 j »» j 4 1 '> ! S ’ 3 

Ratio %. . I 68.«2| 14 93! 7.20' 3.31,' i.Ss* 0,74} o j o,5Sj o.ss 


o Jo.'i7lo37 


*3 ' M . 

*5 

lb 

,17 18 , 19 

1 T 

1 j 

35 30 


20 15 10 ; 

i 0 

0 j I 

0 

, 0 

> I ! I ' 3 

1 ^ I 

0 ! 0 T 

f> 

; 0 

0 18! o.iS; 0.55 

i" 

. J _-J- 

. _ 


L-J- 


Table II. 


.r-“, —“ 

I [ 2 i 3 : 4 ' 5 j 6 j 7 1 8 ' 9 , 10 ' n ! u 13 14 , 15 1 lO ' 17 


Clasaee . . . 

^ ( 
iS ' 19 1 20 1 

P«fCcntai|;i‘ of ' ' 1 ' 1 ' s ' f 

genminatiou 100 95 (jo 85 80 74 70 t>5 on 55 50 45 40 3 s 30 2^ 20 15 10 0 0 

Number of 


: f 

samples . . 

87 ' 47 j 40 . 2.’ > II 1 9 J 9 t 3 1 n j 4 ' 2 ' X i 7 5 4 3 1 -^ 

2 , 3 ; 5 

iUtio%. . 

30.74; i6.6iji6.25| 7-77, 3.18, i,oo| 3.89) 141; 0.71 0.35, 2.47' i 77 x.4Xl i ®‘ 7 ii 

0.711 i.o6| 1.77 





It will be noticed that a regular decrease exists as far as the sixth 
class, but after this come irregularities. This is more definitely shown 
in the following curve. 

The important signification of the term “ standard deviation ” 
should not be overlooked. For peas this is estimated at ± 4.9 %. 
Thus the germination percentages is given asaverage 95 % and 
minimum 90 % and under normal conditions the seeds on the market 
^wing a lower percentage than 90 % should be given particular 
attrition. 
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A further example is given with 283 samples of Cucurbiia sp. 



and their germination 
capacity. 

In this case accord¬ 
ing to the curve, the 
decrease is regular up 
till the 8th class and is 
then followed by irregu¬ 
larities. 

The average ger¬ 
mination % is estimat¬ 
ed as 91.9 %, minimum 
8i.o.%. 

(2) How to detect 
adulteration in the seeds 


Fig. 114. — Classification of 543 samples of Pisum of Brassicae. 


sativum for germination capacity. 

A ~ Number of samples tested; B « Classes ; 
X = lyine of demarcation. 


In Ihe years bet¬ 
ween 1918 and 1921, 
these seeds were the 


dearest, one poud (40 Russian pounds) being worth as much as 
500 pouds of wheat. 

This naturally gave rise to a great deal of fraud, and A. M. 
Egoroff at our station 


detected several me¬ 
thods of adulteration, 
all difficult to discover. 

After reading Schro¬ 
der, Harz, and Konig 
on the subject, Ego¬ 
roff succeeded in mak¬ 
ing a detailed micros¬ 
copic examination of 
the structure of the 
membrane of these seeds 
ind devised a method of 
microscopical analysis 
;o determine the ge- 



luineueSS or adulterat- P*®- ** 5 - ~ Classiacatton of 283 samples of C«c«rU(a 


on of test samples of 
he seeds of Brassicae. 


for germiiiatioii capadtjr. 

A a Number of samjrfes tested; B » Classes; 
X => line of demarcation. 
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(3) Laboratory methods of distinguishing between summer and 
winter wheat. 

In the autumn of 1922, we were asked if our station had any 
special method of determining, by the appearance of the seeds, whether 
a parcel of wheat belonged to the summer or to the winter variety. 

We were, of course, able to reply that it would be possible to 
determine, by the general quality of the seeds, if a given parcel was 
Triticum durum, which we cultivate exclusively for summer wheat. 
The winter wheat cultivated in our country is exclusively Triticum 
vulgare. The latter can often be distinguished from Trit. durum by 
the appearance of the seeds. 

By determining the nature of the parcel of wheat (as belonging 
to Trit. durum), we simultaneously decided the question as to whether 
it would be used for spring sowing. 

The question of Trit. vulgare is more complicated as both its 
winter and summer varieties are cultivated in this country. We are 
able to state that, without sowing it, it would be impossible to say 
whether a sample of Trit. vulgare belonged to the autumn or spring 
variety. The literature on the subject, however, gives some signs by 
which a distinction can be drawn between the seedlings of the autumn 
and the .spring varieties. Govoroff (Petrograd, 1923) for instance, 
refers to the development of the second and third leaves as an 
absolute biological indication in autunm and winter wheat. 

In autumn wheat, the osmotic pressure in the leaves is always 
greater than in the spring variety (Deutsch and Kolkounoff, 
Kieff, 1914). 

In our experiments under this head in November 1922 we sowed 
wheat in boxes filled with earth and placed on window-sills. We 
took 100 seeds each of ten absolutely pure varieties of autunm wheat, 
and the same number of spring wheat, all Trit. vulgare 

When we began to take samples of the shoots to determine the 
osmotic pressure, we foxmd that the seedlings of autunm wheat were 
of a bright emerald-green colour, whilst those of the spring wheat 
were of a very marked greyish-green shade. 

Qoser examination shewed the existence of a hairy growth on 
the leaves of the spring wheat. 

After a number of experiments, we established the fact that 
spring wheat {Trit. vulgare) is, in our district, characterised by a hairy 
growth appearing on the first leaf sprouted. This growth is absent, 
or very much less developed, in autumn wheat. 
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This growth, of course, is not universal, depending greatly on 
the provenance of each sample. We cannot, as yet, say with certainty 
what are its regional limits, but we have noted its absence in some 
samples of Turkestan wheat and in the well known ” Marquis ” and 
" Kitchener ” varieties of Canadian wheat. 

When testing, our method of procedure is as follows : — 

One thousand seeds are counted at random, when any seeds 
of Trit. durum can be distinguished visually, if present. From the 
remainder are taken two portions of lOo seeds, which are sown on 
a flat dish filled with soil. In from 6 to 7 days the first leaf pierces 
the coleoptile, and the best time for observing is when it has grown 
to a height of from 1 to 2 centimetres from the latter. Observations 
can be made with the naked eye, or, better still, with an ordinaiy 
magnifying glass. 

We use this test method at our station, when making analyses 
for which fees are paid. 

(4) Laboratory methods of distingmshing betueen different <«- 
rieties of barley. 

Hordeum dtstichum and Hordeum tetrastichum are the varieties 
with which we are most familiar, Hordeum hexahschum being vciy 
rarely met with, except in Turkestan and Finland. 

Owing to the different formation of the ears, it is easy to distin¬ 
guish between the two kinds of barley. H. tetrastichum lias .seeds 
of two kinds, (a) those which are quite symmetrical, and (6) those 
in which one side is more developed tlian the other, its entire lormation 
being crooked. In books by Schindi,ek, Hoffmann and Flansber- 
GER, illustrations show this peculiarity plainly. The relation lx*tneeu 
asymmetrical and symmetrical seeds in the ear is 66 % 33 %, or 2 i. 

As the asymmetrical seeds are smaller and lighter than tlie others, 
they come away more easily during sorting and cleaning. Thus their 
proportion in cleaned grain is taken as being 60 40. 

This allows us to determine, not only whether a given sample 
belongs to or one another variety of barley, but whether it is, or is 
not, a mixture of H. distichum and H. tetrastichum. For instance, in a 
10 gramme sample of barley there were only 183 seeds, out of which 
120 were symmetrical and 63 not. Therefore : 

183 :120 (asymmetric ;: 100 ; * 


120 X 100 



therefore x — 
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As pure barley {H. tetrasticum) should not contain more than 
40 % of symmetrical seeds, if we find 65.6 %, this means that the 
barley is mixed with H. distichum in the proportion of 65.6 — 40 = 

25 6 %. 

We deduce that the sample is a mixture of H. tetrastichum and 
H. distichum and that the latter has been introduced in the proportion 
of 25.6%. 

In conclusion, the list of our publications should explain to the 
reader the nature of further questions now occupying the attention 
of our Seed Control Station, but to which we cannot refer within the 
pages of the present Report. 


N. Kuleshoff, 

Professor of the Agricultural Institute and 
Director of Central Seed Testing Stationy 
Kharkoff. 
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ABNORMAL GERMINATION OF MUSTARD SEED AND. 
FOOD VALUE OF MUSTARD-SEED CAKE. 


In 1910, the Consul-General of Calcutta sent to the Berlin Agri¬ 
cultural Control Station (Landwirtschafiliche KontroUstation) a sample 
of East Indian Sarson described as “ Lai Sarson seed ”, which, since 
it was identical in external appearance with the coarsely-granuldr 
brown seed of Lalka Tora (i) as described by me, was put aside for 
future use and labelled Brown Sarson. In May of this present year, 
while engaged in drawing up a comparative seed table of species 
of mustard and rape that are very difficult to distinguish apart, I 
found that I had run short of Brown Sarson seed and wrote to Ber¬ 
lin requesting that some should be forwarded to me. This led 
Dr. Filter to examine the seed that had been kept so long at the 
Control Station imder the name of Sarson and he found that some 
mistake had been made, for the supposed Sarson seed had a pitted 
epidermis. The subsequent investigation of the seed here in Munich, 
together with the examination of the plants raised from it, confirmed 
my suspicion that we had to do with a variety of Sarepta-mustard 
grown in East-India. The sample proved very uniform and contain¬ 
ed only about i % of foreign seeds, the smaller, deeply-pitted, and 
darker-brown seeds of Indian mustard {Br. juttcea H. fil and Th.). 
During the War, when examining stock-feeding cakes from South 
India, in company with Dr. Filter, I had pointed out the presence 
of a light-coloured Sarepta-mustard on very many occasions. Some¬ 
times, these cakes were entirely composed of this light-brown Sa- 
repta seed; as a rule however, they contained a mixture of real yellow 
Sarson mixed with the light-brown variety (2). After this discovery, 
it was not surprising that in course of time, the coarsely-granular 
brown-seeded Sarepta-mustard from South India found its way 


(x) Die Landwirtsehaftlichm VetsuchsiaUanm 1889, p. 178. 

(2) Kxnzsl, Microdcotnsche FuttermittelkontroUe. E. Ulmer, Stuttgart, p. 93 * 
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more and more into Bengal, where at the time I wrote my paper, 
no Sarepta-mustard was yet cultivated. In fact, many brown Sa- 
repta-mustard cakes that come from Eastern India contain a greater, 
or less, admixture of other Indian varieties of Brassica. The Sarepta- 
mustard seed is light-brown, being similar in colour and size to the 
coarsely-granular, brown Sarson seed, or to the somewhat more coarse¬ 
ly granular seed of B. dichotoma. Only by careful examination with 
a lens can it be seen that the surface of some of the seeds is distinctly 
pitted, although the greater number are almost smooth and thus 
are exactly like Brown Sarson seeds. 

The sample of Brown Sarson seed that had become dry after 
lying for 14 years in a room kept at ordinar>^ temperature, retained 
its viability in a marvellous manner. On being placed on a suitable 
bed (bunit-out brick refuse), 25 % of the seeds germinated normally 
after j days, 34 % after 8 days and 62 % after 20 da^^s. In addition, 
there were some abnormal seedlings, while the rest had probably 
damped off. According to Demoussy (i), better germination could 
certainly have been obtained if the oxygen supply had been increased 
b\ the use of hydrogen-peroxide. The results are however suffi¬ 
ciently striking if compared with those reported by Dorph-Peter- 
SEX (2), for in his experiments with 2 samples of rape seed only 1 % 
germinated in the 13th year, while only 1 % of the seeds of one out 
of two sam])les of wild tuniip seed kept till the I5tli year proved 
viable (after 13 years, 7 and 4 % germinated). In these cases again, 
the samples were small and had been kept at a temperature of iS^C. 
It should bo observed in passing that the Danish Seed Control Sta¬ 
tion, which does so much to further the interest of the wholesale 
seed trade, is also intending to carry out experiments for the purpose 
of determining how long the different commercial seeds can retain 
their germination capacity, when kept in large quantities imder or- 
dinaiy'' trade c<mditions. Seeds of the spurious Brown Sarepta sown 
at Berlin at tlie same time as seeds of the true Russian Sarepta-mus- 
tard, prodiiced plants with leaves so different in shape from the type 
form, as to make it probable that we have here to do with a small- 
seeded Sarepta-mustard, coming originally from continental Central 
Asia, but which has been cultivated for centuries in South India. 

(i) Kznzbl Frost imd I 4 cht als bcdnfliissende KiMte der Samenkeltnung Nachtrag 
n Verlag. E. XTlmbr, Stuttgart, p. 140. 

{2) Internadmai Revtew of the Science and Practice of Agriculture, No. 2, AprUJime 

P* 282. 
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In order to obtain still further confirmation of this hypothesis, seeds 
from the-14 year-old sample have been grown recently both in Munich 
and in Bozen, (i) with the hope of getting more ripe seeds of this re¬ 
markable mustard. 

In any case, this variety, like all other Indian varieties of Bms- 
sica, is of great economic importance, not only as the source of table- 
mustard, fatty mustard oil and etherised mustard oil, but also as 
supplying cakes used for stock feed. As has been lately shown, 
dealers are still doubtful whether it is permissible to sell compre.ssed 
cakes of Indian mustard under the name of “ rape-cake ”. A 
Bavarian landowner recently received 5000 kg. of so-called rape- 
cake which contained an extraordinary amount of mu.stard oil and 
was not made from the waste of European rape and wild turnip 
seeds, as required by the Association of Agricultural Experiment Sta¬ 
tions of Germany (“Verband der landwirtschaftlichen \'eisuchsta- 
tionen im Deutschen Reich”), but was composed exclusively' of the 
waste of Indian species (chiefly B. juncea and Sanon), containing a 
high percentage of mustard-oil. The landowner' stated that his 
cattle refused to eat these cakes, even after they had been steamed 
for a long time. Cakes with such a large percentage of oil can be 
employed in the same manner as White Mustard (Stnapis alba) 
cakes, which were used during the War as a flavouring in certain 
cases, when the basal ration is unpalatable and a fair amount can be 
given, but they should never be put on the market and sold to the 
customer as ordinary European rape-cakes, which possess entirely 
different properties. In Leaflet No. 40 of the Bavarian Institute of 
Agriculture and Plant Protection {Landesanstalt fiir Pflanzenbau 
vnd Pjhnzenschutz) vf\ach.-vias published in March 1921 and entitled 
‘‘ Farmer, Buy and Use only Tested Stock-Feeds ” (“ Landwirte 
kauft und verfuttert nur untersuchte FuUermtUel ”), further information 
is given on the subject of these so-called " Indian rape cakes ” which 
arc always called by the Institute “ Indian Mustard-cakes ” in 
order to avoid any confusion. In any case, the qualification 
” Indian ” should never be omitted so that the farmers may avoid 
using them where they would do harm, for instance as a feed for a 
cow in calf. 

In conclusion, mention should be made than the sample of 


(i) Cultivation experiments at Bozen have confirmed the view respecting the chan* 
ges in plants due to bouthem climatic conditions (Authors note). 
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Indian Sarepta mustard (as we must now call it), wWch retained 
its germinating capacity for 14 years, has thrown some light upon 
a mistake made in all the literature describing the structure of the 
testa of the true Indian mustard {B. juncea H. fil et Th.). Even 
the seeds of the Indian rape (Tori, B. dichotoma) have been erro¬ 
neously stated by many authors (i) to possess multicellular mucilage 
cells. 

It now appears ver^’ possible that the seeds examined were real¬ 
ly the seeds of this Indian Sarepta-mustard, a plant which was origin¬ 
ally cultivated only in Southern India. 

It must not be forgotten that the extraordinarj long time this 
Sarepta-mustard {B. BeSseriana Andr.) retained its germinating 
capacity maj' certainly to be attributed to the difference between 
the climates of Bengal and Germany. Prain informed me that the 
only way in which the peasants of Bengal can preserv'e the viability' 
of their mustard seed from one rainy season to another, is by hanging 
it uj) in the chinmev, otherwise the damp heat of the tropical climate 
kills the seed before the end of the year. If we consider how' greatly 
such climatic conditions must necessarily alter the properties of the 
seed (producing a higher fat content and a different type of protein 
and enzyme), we shall readily understand that in a relatively cold 
climate, like that of Germany, the .Sarepta-mustard seed would cer¬ 
tainly retain its viability for a much longer time than German-grown 
rape or mustard seed. 

Furthci, a fact that is now well-known to all seed-merchants 
must be borne in mind, that seeds brought from a colder cli¬ 
mate, e.specially from countries with low atmospheric pressure, very 
quickly lose their viability in warmer places where the carbon dioxide 
pressure is greater. P'or this reason, wholesale dealers in the seeds 
of Alpine plants (many ornamental species grown in gardens), 
never sell seed which has been kept over the first winter. The seeds 
of all varieties of gentian, especially, must be gathered when the 
weather is very cold and dry, if they are to retain vitality until 
the second 3'ear. 

Prof. W. Kinzbl, 

State Councillor of the Bavarian Institute of Agriculture 
and Plant Protection, Munich 

|i) See Kxnzel, MUcroskopische FultenuittelkontroUe. E Ulmer Stuttgart. (Btuxdiard 
and Collin and Perrot). 



FORESTRY RESEARCH IN BELGIUM. 


Scientific sylviculture is based on observation of natural phenom¬ 
ena and since the study of Nature receives stimulus and assistance 
mainly from experimentation, scientific research should be instituted 
and developed in all places where it is necessary to encourage forestrj’’ 
and increase its utility. Belgium is a very densely populated country 
with extensive industries, but before the War, it possessed a wooded 
area of only 17.7 %, which was capable of little or no extension. The 
forests supplied only about one quarter of the timber required, the 
rest having to be imported. Therefore, the aims of foiestry policy 
were clearly to preserve the existing woods, produce the maximum 
quantities of timber to supply the general needs of the nation by 
turning to accoimt all uncultivated land, as well as to improve the 
forests by judicious management, use wood in a reasonable and eco¬ 
nomic manner, and protect the forest ranges from danger of de¬ 
struction. 

Organisation of Foresty Experiments. — As a result of the im¬ 
petus from abroad, Belgium founded an Experiment Station in 
1896. A Service of Research and Advice on Forestry was created 
by the Administration of Waters and Forests and placed under the 
jurisdiction of the Ministry of Agricultiure. The work began in a 
very modest manner, the staff at first being limited to an Inspector 
of Central Management at Brussels, who with the help of one as¬ 
sistant, laid out experiment plots in the State nurseries of Groenen- 
dael, Brussels and other parts of the country. 

Except in the case of the Groenendael nurseries, the task of 
laying out the experiment plots and registering the results according 
to special instructions, devolved upon the foresty agents and the heads 
of the Cantons. For many reasons, this system could not be as satis¬ 
factory as the creation of Stations where the research work was the 
exclusive occupation of an expert staff. 

The Belgian Service became affiliated to the International Union 
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of Foresty Research and is represented at the various Congresses held 
by that Union. It had the honour of making all the arrangements 
connected with the Sixth Congress, which took place in Belgium 
in 1910. This was the last meeting of the Federation, for its work 
was interrupted by the outbreak of the War. 

In 1919, the special Service of Scientific Forestry Experiments 
and Advice (the name borne at the time), was given a new Statute 
more suitable to its mission. It became autonomous, although still 
connected with the Administration of Waters and Forests. The 
Service had its headquarters at Groenendael, where the Management 
of the nurseries, of an extensive arboretum and a museum, represented 
a considerable part of its activities. The staff included an Inspector, who 
was Head of the Service, a general assistant and ranger and a bri¬ 
gadier, who acted as clerk. This Service was required to lay out and 
measure the exj^eriment plots, as well as to report upon all the 
resrtlts obtained. 

Its duties further included : 

1) Experiments of different kinds (which will be dealt with 
later on), carried out in the forests under forestry service management 
and on the uncultivated land of different districts of Belgium. 

2) Ex])eriments on plant production, especially in the Groenen¬ 
dael nurseries. The objects of these experiments were; to provide 
foreign trees for the arboreta, exi)eriment fields and State forests 
(although any suridus stock might be sold to Communes, or to private 
individuals), and to supply foreign species, such as the English oak, 
that are difficult to obtain through ordinary commercial channels 
and are of great practical importance. 

3) The creation and up-keep of arboreta in the forest-regions 
of the country. The institution of enquiries regarding the exotic 
trees growing in Belgium. 

4) The collection and purchase of seeds of native and foreign 
forest trees with a view to their sale to Communes and private in¬ 
dividuals. The analysis and testing of seeds grown or purchased, 
by the Service. 

5) Giving scientific advice, usually to private owners, of wood¬ 
ed estates. 

6) The maintenance of a public forestry museum at Groenen¬ 
dael. 

A small Research Station was instituted in 1920 at Gemblouz. 
by the Chair of Foresty Economy of the State Agricultural Institute. 
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This Station is attached to the Groenendael Experiment Service and 
is chiefly engaged in laboratory experiments, including the study 
of forest-tree seeds collected in Belgium, and in seed analysis and 
testing. 

In 1922, a Sui>ervision Commission was instituted in connection 
with the Experiment Service. The Commission will draw up each 
3^ear the programme of research to be started, or continued, in the 
arboreta and the forests and to take the necessar\" measures for the 
publication of the results obtained. 

The work of the Experiment Service is extended not only to 
making actual studies, but also to the poi>ularisation and propagation 
of progressive methods. The Service keeps in touch with the Belgian 
foresters by informing them of its work and also by organising visits 
to the nurseries, arboreta and experiment fields. 

Belgian forCvStrA' experimentation as at present ofiicially estab¬ 
lished, is far from having the breadth of scope and the means at 
disposal that distinguish certain foreign organisations. Imiirove- 
ment is necessary in several respects in order that it ma}' be placed 
in a position to solve the numerous problems that still demand con¬ 
sideration. Since, however, attention has been directed to practical 
objects, some praiseworthy work of considerable im]^ortance for 
sylviculture has already been accomplished. 

Mention must also be made of the experiment work due to the 
initiative of the forestry' agents and of private owners, especially as 
regards foreign trees, and the afforestation of waste land. Many 
very useful results have already’ been obtained. 

Programme of Experiments and the Results recorded, — A minute 
analysis cannot be made in a few pages, of the work that is being 
accomplished by the Experiment Service. A general stimmar}^ only 
can be given showing its relations to the conditions and requirements 
of our country and based upon the information published in the 
Bulletin de la SociiU centrale forestiere de Belgique, 

The investigations are especially concentrated upon questions 
relating to the planting, replanting and restoration of forests. This 
is the field which has hitherto yielded the most fruitful results. 

Many experiment plots have had to be more or less neglected 
and a certain number were destroyed during the German occupation 
of Belgium. 

Judicious choice of Trees, — Our forest flora is relatively poor in 
valuable species of trees ; thus for instance, none of the large conifers 
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are represented, although Belgium, in spite of its limited area, affords 
very varied conditions both of soil and climate. Hence, it is necessary 
to seek among foreign flora for trees that will flourish and furnish the 
products, especially saw-timber, necessary to supply the needs of the 
country. 

Numerous foreign species of conifers and broad-leaved trees 
have been successfully cultivated for a long time. The former include 
Pmus sylvestns, P. mantima, the black Austrian pine, common spruce, 
and the European larch, while the deciduous trees are represented by 
the Canadian poplar, red American oak, the false acacia {Robinia), 
chestnut, etc. but fresh efforts must be made in this direction. 

I'or this purpose, the Exi)eriment .Service has lustituted a large 
number of arboreta of which there are already .^4 scattered through¬ 
out the forestry districts of the country, the oldest and most extensive 
being at Groenendael. The first trees of this arboretum were planted 
in i8()<S, and it now cov'ers about 13 hectares and contains about 350 
forest trees, in addition to more than 200 sirecies of shrubs. 

Tct vueren-lez-Bruxelles also has a very interesting arboretum, 
instituted on the initiative of the late King Leopold II and managed 
by M. Bommbr, Conservator of the State Botanic Garden. 

There are also many parks in Belgium w'here foreign trees are 
well represented. In addition, .some private land owners have made 
as an exi)ciiraent, large jdantations of different exotic species. 

The Experiment Service is engaged in the second stage of the 
stud}" of foreign trees and has introduced into large idots, and under 
true forestry conditions, those s])ecie.s that have shown certain val¬ 
uable cpialities in the regional arboreta. 

All this material ])rovides a valuable service of information and 
of practical exierience. Pseudoisuga Douglasti, Ptnus Lancia, 
Larix lepiolepis and Prunus sclctohna are begiiming to be numerous in 
the plantations. Other species, such as Ckamaecyparts, Lawsoniana, 
Thuya gigantea and Abies grandts, which have been studied for a 
shorter time, appear very promising. Many foreign trees already 
bear fruit in Belgium and produce fertile seed. 

As w’as said above, the Experiment Service at Groenendael raises 
the foreign trees for the arboreta and forests, this beirrg part of the 
experimental programme. In 1901, the Minister of Agriculture or¬ 
dered a general enquiry, both as to the definitive results obtained by 
the acclimatisation experiments that have been in progress in Belgium 
for more than a century, and the experiments to be made for the 
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purpose of increasing the number of trees to be introduced. This 
work was entrusted to the Superior Forest Council, which appointed 
a Special Commission that drew up an exhaustive report (i). 

Judicious choice of Forest Seeds. -- The experiments of Ciesi^ar, 
in Austria, attracted attention to the practical importance of the 
origin of forest seeds. The question was of great interest to Belgitmi, 
especially as regards Pinus sylvcstris, since this tree is widely used 
for jdanting on waste ground and for the rCvStoration of forests that 
have fallen into a bad condition. Further, a large number of Pinus 
sylvestris seeds are collected in the lower ])art of the country, especi¬ 
ally in Campine. Only a very small and insufficient quantity of this 
home-grown seed was used in Belgium, the rest being exported, while 
the deficit w^as made up by seed ])urchased abroad For this reason, 
it was necessary to ascertain wffiat seed succeeded best in Belgium 

In order to decide the question, the Experiment Service organised 
several scries of experiment plots, starting from 1902, in the wffiole of 
Lower and Central Belgium for the puipose of instituting a systematic 
study of the growth of Pinus svlvcstris of diflerent oiigiris, both Bel¬ 
gian and foreign. It also took part in the international experiment 
on the same subject, executed by the Union of Research v^tations 

So far, it has been found from all these exi)eriments that the Pinus 
sylvestris raised from native seeds is stiperior to any other. The same 
conclusion has been reached in other countries, for exi)erimenl has 
proved that local races or varieties, do best in any given region. 

The seeds of P. sylvestris that are put on the market, are collected 
in Campine from stunted trees and befoie they are comi)letely lij^e 
Experiments have been carried out to determine how far the value of 
the seeds is affected by these circumstances. Hitherto, little or no 
difference has been detected between ]>lants grown from well-shaped, 
or from stunted, trees. Gathering the seed before it is quite ripe tends 
to lessen the germinative power to a certain extent, but does not 
appear to affect the plants, except jierhaps when they are very young. 

These exjieriments are still in progress and no definitive results 
can be expected until later. 

Numerous experiments have, however, proved the excellent ger¬ 
minating capacity of seeds of P. sylvestris jiroduced in Belgium. 

It has also frequently been observed that the seeds of many foreign 

(i) Comte Am^d^ Visart and Charles Bommer, Kappori de VintroducUon des essmees 
txciiques en Belgique. Brussels, 1909, 
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species such as Douglas pine, P. maritima, Corsican larch, and black 
Austrian pine, for instance, when gathered in Belgium, produce trees 
that are more vigorous and resistant to the climatic conditions than 
seeds bought in their country of origin. 

The Experiment Service is now turning to practical account the 
results obtained from its researches. In order to use on State property 
seeds which have the highest germinating capacity and are of authentic 
origin, and also with a view to setting an example to forest owners, 
this Service has the seeds of the various trees collected every year in 
Belgium, and prepares them in a small drying establishment which 
it possesses at Groenendael. Seed that cannot be prepared by the 
Service itself are purchased, theii price being fixed as far as ])ossible 
according to their cultural value. The testing, or analysis, of seeds 
that have been prepared or bought, is cairied out at the vStation 
laboratory. Communes, or ]>rivate individuals can puichase seeds 
through the Experiment vService 

Mam- experiments have been made on the conservation of seeds, 
esi)ecially acoins and beech-nuts, that easily lose their geiminating 
power and also on the preservation of other seeds such as those of 
pines, s]jruce, etc., of which the su])]>ly exceeds the annual demand. 
The best results as legaids the first type of seeds have been obtained 
by mixing them with sand and storing them in a silo in the open air, 
but ])iotected ftom rodents The second ty]>e of seeds keep best in 
hermetically closed vessels, ])laced in a cold room. 

Plant production — The Ex]>eiiment Service since its foundation 
has conducted innumerable expeiiments in the (koenendael nurseries 
with a view^ to discovering the best means of raising plants, whether 
from seed, by planting out, layering, taking cuttings, ])lanting cover- 
cro])s, providing shelters, root-cutting, the use of fertilisers, etc. 

In the same nurseries are piopagated, chief!}’ for the benefit of the 
State forests, native s])ecies that can only be found with difficulty if 
at all, on the market (rare plants, or those of absolutely authentic 
origin, or of a local t>’i)e). 

Afforestation of uncultivated lands, or those denuded of trees by 
felling. — Belgium has made and is still making a vigorous effort to 
turn to account waste land, owing to the necessity of purchasing from 
abroad most of the cereals needed for bread-^making and much of the 
wood required. As a rule, the less good soils that are unsuited for 
agriculture, and the extensive landes of the Campine are those chiefly 
planted with trees. These sandy soils are, however, very infertile 
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and only i)oor results are obtained unless they are adequately pre- 
])ared. 

The woods and stands of Campine have been greatily improved 
as a result of very numerous and varied experiments, the first of 
which were made by certain private individuals. The Forestry" agents 
on their own initiative, and particulaily the Special Service, organised 
a very large number of systematic ex])eriments on trees, different 
methods of manuring, ploughing, draining, afforestation, etc. The 
State has purchased two stretches of waste land, one at Exel covering 
an area of 450 hectares, and the other at Raevels (800 hectares), 
which are being used for numerous afforestation expeiiments These 
tw^o estates are valuable and im])ortanl for the sylviculture of Campine. 

In 1905 a Commission was api)ointed by the Minister of Agii- 
culture to make a general vStudy of Cainjune from the forestry stand¬ 
point (i). After a thorough examination of the district, the Com¬ 
mission drew up a voluminous leport (i), in wliich are stated the 
rules that have now become classic, for afforestation and the man¬ 
agement of stands. Thus, the soil should first be i)repared by a through 
ploughing at least to a moderate de])th, and must be manured with 
chemical fertilisers (especially basic slag, kainit and sometimes lime) ; 
in certain cases, a green manure (lui)in), has been regularly em])loyed 
with excellent results. The exi^eriment work has also been carried 
out on an extensive scale in Campine with a view to making further 
improvements. The fields where experiments were being carried out 
on draining and manuring, before afforestation in the case of the peat- 
moors of the higher part of the country, have been destroyed by fires. 

The Experiment Service has other questions also to examine 
such as the protection to be given to some ]>lants against climatic 
factors (the white alder and the broom have proved efficient shelters 
resi)ectively, for the beech on uncroppcd land and the spruce). An¬ 
other problem engaging attention is the different ways of mixing 
trees ; group association has given the best results, although close 
intermingling is more suited in the case of trees with light foliage 
and rapid growth like the larch, which thrives best when grown in 
association with shade species). 

Forest planting and management. — The experiments made in 
forest management are chiefly directed to the formation of sub-stages 
in copses and high woods of conifers, working the soil to assist natural 

(z) Rapport d$ la Commission charges de VHnde dt la Campine au point de vue 
forestur. Brussels, 1905, 
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generation in beech-woods, the lopping of conifers, and making 
clearings in the forests of tall trees (the investigations are carried out 
to ascertain the influence, different forms and intensities of these 
01)61 ations). 

Further, there are a considerable number of plots for the study 
of tall forest production and the formation of copses under tall trees. 

The work on clearings and the foimation of stands has not yet 
given results of practical impoitance, although it extends over a loi^ 
period. Many series of i)lot& had to be abandoned on account of the 
German occupation of Belgium; finally, the snxall staff at the Station 
has not yet succeeded in reorganising, methodicall}, the cubage of 
stands, which is the basis ot exjieiiments of this tyijc. 

Condthons of working and utihsation of Woods — The Ex- 
jieriment Service has made some studies on the conditions of w 01 king 
bark copses (times and methods of exploitation), the conservation 
of woods (effect of ceitain antiseptic agents), and stump extraction. 
To this Seivice is due the intrfiduction of the first mechanical stumj)- 
exti actor into Belgium. This machine aroused the ingenuit\ of our 
mechanics , there arc now seveial types ot stum]) extiactois both 
in this country and abroad that are employed with excellent results. 

Forest Protedion An exix*riuicnt on clearing the soil cover¬ 
ing is still in progress. 

The Exi^riment Seivice is engaged in practical work on the 
contiol of parasites invading nurseries or forests, but as regaids meas¬ 
ures involving a deeper knowledge of fungi and insects, the assi¬ 
stance of experts is obtained from the Gembloux Official Phcdo])atho- 
logical and Entomological Stations, the Botanic Gardens and the 
Natural History Museum 

♦ 

♦ ♦ 

Such are the broad lines of the organisation and woik ot the 
Forestry Exjierimentation Service in Belgium. Although the Seivice 
may appear insignificant as compared with many similai institutions 
abroad, it has been esiiecially successful in securing practical results. 

It is to be hoped that, in sjiite of the depleted condition of the 
public fimds, the Experiment Service w ill be able to extend its acti¬ 
vities still further, for the future belongs to those nations that stiive 
by means of research to introduce progressive methods of production. 

A. POSKIN, 

Professor of Forestry Economy, Director of the Forestry Research Statum 
of the State Agricultural Institute of Gembloux, Belgtom 



THE PROBLEM OF INCREASING PRODUCTION 
IN FISHPONDS BY THE USE OF CHEMICAL FERTILISERS 


The use of chemical fertilisers for the purjwse of increasing fish 
production in ponds appears to have been tried many years ago, 
but the results of the experiments have not been published. It is, 
however, hardly likely that greater success was obtained by these 
purely empirical attempts than that which attended the work carried 
out at the Bavarian Pond Fishery Experiment Station Station 
{Bayrischen teichuirtschaftlkhe Versuchsanstalt) from IQ12-IQ18, after 
the whole question had been scientifically investigated. In order to 
ascertain the effect of the fertiliser when thrown into the pond, it is 
necessary to acquire deeper insight into the cycle of events than can 
be obtained from field experiments ; further, the truth of the state¬ 
ment that fish production in water also obeys the law of the minimum 
must be worked out from experimental results. It is not possible to 
deal here with the whole problem of the artificial manuring of fi.sh- 
ponds which has been the subject of a limited amount of literature. 
A bibliography is given at the end of this article, therefore the reader 
will be referred to the works therein mentioned and remarks will be 
confined to the most salient points of the problem. 

It may perhaps seem surprising for me to preface these obser¬ 
vations with the statement that, more definite information can be 
obtained by the scientific method of investigating the chemical 
fertiliser problem than from field experiments under similar condi¬ 
tions. This is mainly due to the fact that production is chiefly af¬ 
fected by the substances dissolved in the water and that this solu¬ 
tion is not subjected to such changes in concentration as the soil 
solution tipon which field plants depend. Water analysis being easier 
and more rapid that soil analysis, gives a clearer and more rapid 
insight into the available nutrient substances than can be gained 
by soil analysis. 

In the first place, the fertilisers which can equally well be in- 
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corporated into the soil or thrown directly into the pond, are only of 
importance in the cycle, in so far as they are soluble in water. The 
mass action of water plays such a large part in the matter that 
substances which are generally classed as insoluble in water, such as 
ground basic slag, Rhenaniaphosphat ”, bone-meal, etc., must be 
considered as possessing a factor of solubility. As regards production 
in the pond, it is of paramount importance to known how the com¬ 
ponent parts of the system, viz. the soil, water and added fertiliser, 
interact. 

No single method of carrying out this research has so far been 
devised. In laboratories equipped with the necessary apparatus 
described by Mitscherijch in his “ Bodenkunde ” (second edition), 
it is advised that a given amount of soil should be taken, together 
with some of the water of the pond after the introduction of the fer¬ 
tiliser and the mixture stirred for a certain time. The following has 
been taken as the fertiliser unit : 10 mgm. water-soluble P.O. and 
10 mgm. water-soluble K ,0 per i litre of water. When there was 
no means of stirring the compoimd, 200 gm. of naturally moist soil 
was shaken with 1400 cc. of water to which the fertiliser had been 
added, and at the end of exactly 24 hours the solution was separated 
from the soil by means of porous cells and an aspirator. The substances 
affording nutrition to plants are present in the solution in the same 
quantities as they would be met wdth in the manured pond-water 
after one day had elapsed. The method entails difficulty in the 
taking of samples from the water-saturated pond-bottom, but air- 
dried pond soil cannot be used as it is not in the natural condition. 
In numerous experiments with the most different types of soil from 
the bottom of ponds, the absorption figures for P,03 ranged from 
13-8 % 100.0 %; only in one single case, was the P.Oj* removed 

from the soil by water containing humic acid. I have observed the 
same phenomenon, however, in the case of a pond containing similar 
water, from which soil was taken. 

The absolution in the case of the K ,0 was entirely different, 
for the absorption percentage varied from o % to 50.6 %, and the 
K.O was frequently removed from the soil of the pond bottom by 
the action of the water. These low figures are especially noticeable 
when the water flowing into the pond is highly calcareous. 

Among the circumstances regulating the requirements of the 
pond must be reckoned the greater solubility of the K^O in the pond 
soil, as compared with the P^Oj, although pond-productivity dejiends 
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on the supply of a larger amount of P^Oj than of K, 0 . In order 
better to understand this fact, let us examine the average K^O and 
PjOj content of natural waters. According to VON Raebn (i), 
the water of the North Sea contains between 0.069 nigm. and 0.151 
mgm. PjO, per litre. Belohnbeck says the P^O, content of river 
water ranges from 0.69 mgm. - o.io mgm., but when the water is 
contaminated, these figures are naturally much higher. In the case 
of lake and pond water, of which it is difficult to find any accurate 
analyses, I have m3rself collected data resulting from a large number 
of experiments (4) which show that i litre of this water nearly always 
contains less than o.i mgm. PjO,. At periods when the water is 
greatly contaminated with organic matter, and when water contain¬ 
ing humic acid is acting upon the bottom of the lake, of pond, much 
higher figures can be found temporarily ; thus, in one instance, as 
much as 2.6 mgm. PjOj per litre were present. 

This amount may be compared with the potassium content which 
IS always higher than that of the phosphoric acid. The minimum 
amount is 0.08 mgm., but generally i to 2 mgm., and on several 
occasions, as much as 10-20 mgm. of K^O were present per litre of 
water. The ratio of P^O, to K ,0 is about 0.03 • i, if exceptional 
figures are not taken into account. On comparison of the amount 
of the three nutritive substances N, P and K required by the pond, 
we get according to Alexander, Haempel and Nehresheimer (2) 
the following figures for the dry substance needed by the plankton 
of an experiment pond : 8-10 % N., 1.1-1.2 % P, 0 , and 0.4 % K^O. 
Walter gives the amoimts in the case of the plankton of a village 
pond as 9.1 % N., 3.5 % P^O, and 4.5 % K^O. This latter plankton 
was evidently richer in plant forms. If we consider the dry substance 
composition of pond fish, we find this given by Knanthe and Cron- 
HEIM (3) as 5.48 - 11.84 % N., 3.08-8.43 % P^O, and 0.15-1.04 % 
KjO (for carp and tench). This proves that for fish production in 
a pcmd, about 10 times more P^Oj than K^O is necessary, while the 
water contains about 30 times more K^O than P^Oj. All these 
statements lead us irrevocably to the conclusion that scarcely even 
the minimum quantity of P^Oj can find its way into the pond. 

In our subsequent investigations, only P^Oj and N. have to be 


(1) Wiisenschafthche Meeresuntersuchungen. Kiel, 1905. Vol. 8 

(2) Dte Ftscheret als Nehentneh des Landmrts und Fortsmannes. 

(3) Zeitschnft fUr Fischeret, Berlin, 193. 
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conadered ; these substances, which are most necessary for production, 
generally occur only in small quantities in the water of ponds and 
therefore must usually be regarded as minimum factors among the 
nutritive substances present. 

Sea-water and fresh-water both contain i mgm. of nitrogen per 
litre, although this figure ma^' be considerably exceeded during un¬ 
usual periods or when the water is much contaminated by organic 
matter. Therefore as regards N., the food-value of natural waters 
is more satisfactory than as regards P, 0 ,, even if we allow that or¬ 
ganic production requires from twice to three limes as much N. as 
PjO,. It is further conceivable that the N. can be obtained (at all 
events in a proportionally minimum amount), that is to say, after 
satisfying the PjO, minimum by means of the application of a fer¬ 
tiliser containng sufficient P^O,, a N. minimum arises. Such cases 
have actually been observ’ed and will more readily occur the poorer 
the poud-soil is in lime or albuminous matter, or in the elements 
entering into the composition of the latter. This is my explanation 
of the raanurial experiment with (NH^),, SO^ at the former Pond 
Fisher}' Experiment Station {Teichwirhchaftlichen Versuchsansialt) 
of Sachsenhausen-Oranienburg in Mark Brandenburg. The sandy 
soil of that district is very poor in lime, so that there can be no quest¬ 
ion of any display of great activity on the part of nitrogen-fixing 
bacteria in the ])ond. We now come to the question of the importance 
of nitrogen-fixing bacteria from the point of view of the Afield of the 
pond. The discover}' of their activity had an historical course of 
which the chief points should here be briefly stated. At first, it was 
supposed that great attention should be paid to the introduction of 
nitrogen in the manuring of pounds. Experiments carried out without 
any scientific basis were believed to have prov(*d the great efficiency 
of saltpetre applied as a fertiliser to ponds. The results obtained 
by Hofer (5) at the above mentioned Pond-fi.sher}' Experiment Sta¬ 
tion proved saltpetre to have no effect upon ponds. Negative results 
distinguished the experiments made at the Sachsenhauseu-Oranien- 
burg (8, 9) Experiment Station on quite different soils and in which 
the most delicate methods were adopted for detecting saltpetre in 
pond-water only a few days after the application of the fertiliser. 
Since saltpetre is not absorbed by the soil, it must have been remov¬ 
ed from the water by some other means. I was successful in showing 
(4 /), that when the pond bottom is formed of calcareous soil, and 
the water contains oi^anic matter and is raised to a high temperature, 
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the activity of the denitrifying bacteria is so great that the saltpetre 
disappears in a short time, while none of its nitrogen is returned to 
the atmosphere. An (NHJ^ S(\ fertiliser also, is eventually deni¬ 
trified by means of the devious path of nitrification, but it can be used 
by the pond flora during this transformation process. This is the 
reason of the success obtained at Sachsenhausen-Oranienburg with 
an (NHJ2 SO4 fertiliser and subsequently with calcium cyanamide. 
In Wielenbach, there was evidently more than the N-minimum 
originally present in the pond, for the fertiliser introduced produced 
scarcely any perceptible effect. vSince, however, the nitrogen of the 
soil and the water is being constantly removed by pond-organisms, 
this easily-calculated loss of nitrogen can in the end be demonstrated 
by analysis. The nitrogen demand cannot be satisfied by any af¬ 
fluent water that can reach the pond, or by rain alone, since in the 
first place the nitrate which is transported there is also subjected to 
denitrification. The same result follows in the case of the soil ni¬ 
trogen, which is quickty changed to nitrate by the strong nitrification 
property of the calcareous soil which is rich in lime ; this loss of ni¬ 
trogen could also be easily proved b)’ soil-analysis. In fact, as a 
result of the flooding of a former meadow-ground, the nitrogen per¬ 
centage of the soil fell the first year from an average of o.tSo to 
nearly the half (average 0.48 %). In the following years, the ni¬ 
trogen content of the pond soil rose considerabl3% for in the second 
3^ear it had already reached the average of 0.53 % in the unmanured 
pond, and of 0.67 % in the ponds manured with superphosphate, 
while at the present day, the Wiclenback pond-bottom is reckoned 
as one of the soils richest in nitrogen. Thus, in spite of the continued 
removal of the nitrogen by the increase of inhabitants of the pond, 
the soil did not become poorer, but richer in nitrogen. In this case 
again, I was fortunate enough to discover the cause of the curious 
phenomenon (4 a, c, d) which is also to be attributed to the activity 
► of the water bacteria that extract the nitrogen from the air and trans¬ 
form it into albumin. The presence of these nitrogen-fixing bacteria 
in botli fresh and saltwater has been shown by the researches of 
Reinke, Kedino and Renter. The Azotobacter chroococcum isolated 
by these scientists from water, or from water-plants, does not, how¬ 
ever, do much work in ponds. Indeed, in the counts of water and 
soil bacteria growing on culture plates, it was seldom met with and 
only appeared when mannite was added to the culture solution. The 
following nitrogen-fixing forms were on the other hand found regularly 



o mm IS 


^ ED 


{II 


IV 


VI 


VII vra 


IX 



ABCOtFGHI L/nNOPQRi 

Fig. 116. — Ordinate — inerea.se in live w< ighl of lishes in kg pei pool from o to 70 kg. 
Absdssac - Types of fertiliser. 

I — Without fertiliser shown on the abscissa as A — shaded piirt I, increase obtained in 1915. 

II «s Addition of 50 kg. of potash salts at rate of 42 % P^r pool, shown as B; shaded portion 
2=s increase in 1915. 

III ~ 10 quintals of straw shown as C ; shaded portion 3 ~ increase in 1915. 

IV « Superphosphate 130 kg. per pool .showm as D ; and 60 kg. as E. 

V a- Superphosphate potash salts, F ^ 30 kg., G = 60 kg.; H ~ 90 kg ; I = 120 kg. per pool.; 
4a, 4b, 4C « increase in 1915. 

VI !=* Superphosphate 60 kg potash salts 35 kg. T == silicon liuinate 

VII Superphosphate 60 kg, potash salts 30 kg,; M = sodium huraate. 

VIII a= Basic Slag 90 kg, — potash salts indicated by N. 

IX - Superphosphate 90 kg. potash salts + 5 quintals sewage residue indicated by O. 

X == Superphosphate + potash salts -f carbohydrate (sewage sludge, brewers grains, reed compost) 
Indicated by V (30 kg. superphosphate, iK)tash salts, sewage sludge, 1915; teed compost; 1916; 
i^ded portion 5 a shows increase in 1915; R = 90 kg. sui>erphosphate 4* potash salts 4- sewage sludge 
1915; reed compost, 1916; 5b « increase in 1915; S « 120 superf^osphate + sewage sludge; 
5C increase in 1915, 
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and in lai^e numbers: Bacillus asterosporus A, M. and Bred., Bac. 
daniens, Lohn., Bad. aerohacter Beij., Bad. turcosum Lohn., Bad. 
radiohacter Beij. The fact that no nitrogen minimum need be appre¬ 
hended, at all events under the conditions of soil and water obtaining 
at Wielenbach, is to be attributed to these energetic collectors of 
nitrogen. 

There still remains the questions of the importance of phosphor¬ 
ic acid for pond productivity. This substance as has been shown, 
occurs in exceedingly small quantities in all natural waters, for al¬ 
though this statement referred to a single phosphorus-minimum ob¬ 
tained from a pond, it is confirmed by the results of all the scientific 
pond-manuring experiments that have yet been made. The last 
of these experiments, which was carried out in 1923 at Wielenbach, 
by E. Walter proved that even in trout-ponds with a stream flowing 
through them, the introduction of a pho.sphoric acid fertiliser raised 
the PjO, content which had previously been the minimum. The in¬ 
crease in the fish of the pond keeps pace with the rise in the P_,Oj 
content of the pond-water, as is graphically shown by the results 
of the Wielenbach experiments. 

There only remains to be considered the data of the tw'o experiment 
years as set out in the tabular summary. The figures prove in the 
first place that the increase in fish weight is greater in warm than in 
cold years; the difference being more marked in manured ponds. 

This shows that the manure is turned to better account in warm 
years, or in other words, the phosphoric acid-minimum is not so 
quickly removed by the heat-minimum. 

The increased yield in unmanured carp and tench ponds varies 
from 28 to 31 kg. per 2000 m“ of bottom surface area multiplied by, 
on an average, 0.5 m. of water-depth (viz. in a volume of water amount¬ 
ing to 1000 m^). The apparent increase in yield (29.0-33.5 kg.) re¬ 
sulting from the introduction of only 40 % potassium salts, falls 
wiliiin the limit of experimental error. 

The liberal application of stable manure had but little effect 
(33.1-37.8 kg.), because a single application does not introduce enough 
soluble phosphoric acid into the water. Immediate and striking 
results were observed wherever ground basic slag or superphosphate 
were used. An increased yield of 50.9-51.8 kg. was obtained from 
the introduction of pure superphosphate. The addition of potassic 
salts did not increase the yield (48.1 kg.), but 50.9 kg. increased yield 
was given by superphosphate without any admixture of potassic 
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salts. The apparent rise in productivity in the case of progressive 
amounts of superphosphate manure (60,90, 120 kg.), and of potassic 
salts falls within the limits of experimental error as far as the potassic 
salts are concerned, for real increase in yield only occurred when 
larger amounts of P^O.. were introduced. Siliceous huniate and 
sodium humate from which much was expected owing to the presence 
of nitrifying bacteria, had no effect beyond ai:)parentl3^ lessening 
the activity of the superphosphate. Manuring with ground basic 
slag increased the ^deld 40 kg. Ground basic slag, owing to its 
lower water solubility, has less effect than the same amount of super¬ 
phosphate. When the pond has an acid soil, ground basic slag is, 
however, very efficient and is particularly recommended on account 
of its ])roperty of neutralising acids. Organic substances, such as 
mud from precipitating tanks, molasses, waste cellulose, wood paper 
refuse and reed-compost, in association with superphosphate can 
temporarily increase production (in 1916, the maximum increase 
obtained with superj^hosphate + reed-compost was ()(S 8 kg ) This 
is explained by the fact that nitrogen-bacteria not only need j)hos- 
phoric acid, but like saprophytes, are dependent on organic matter 
as a source of energy. This organic matter is, how^ever, so copiously 
supplied by the plant plankton of old ponds that the addition of any 
organic matter to the fertiliser is in their case w'holly superflonus. 

Dr. H Fischer, 

Lecturer^ Umuerstty, Muntch 
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842. A Statistical Study of the Distribution of Soil Material in the 

United States according to the Size of Its Particles. 

Jennings, I) S (Utah Agricultural Experiment Station), Soil Sciente, 
Vol XVTI. No. 0. ])]>. 460-185, figs 5, bibliography Baltimore, Md , 1024^ 

A comparison of given tyjies of soil from various regions cantiot give 
an accurate idea of the quantitative distribution of the materials compos¬ 
ing them, for every kind of soil is made up of particles of diffferent size. 
If the area occujMed by a given tyi)e of soil is multqdied by the i>ercent- 
ages obtained by mechanical analysis of the various .separates, the result 
is the areas of the separates. If this is repeated with each soil class and 
the areas of like .separates .summed, the total area lepresented by the 
various claSvSes will then bo reduced to the areas of the separates. 

The area, when divided by the total area of all the types, will then 
give the ratios of the areas of the different sejiarates to the total area. The 
statistical method is then applied to the total areii by means of the for¬ 
mulae of the average square of deviation, or index of variability (method 
of least squares). 

The authoi examined the composition of thirteen of the chief divisions 
of soils in the United States. These soils consist of coarse sand, sand, 
fine sand, sand}" loam, fine sandy loams, loams, silt loams, clay loams, clay. 
For the mechanical anal^rsis, he used a scale of seven tyjies arranged 
according to the decreasing diameter of the separates expressed in mm. 
from Nos. i to 7. The scale is as follows 2.1, 0.5, 0.25, o.i, 0,05, 
0.005 The lowest limit for clay is fixed at 0.0005 mm. The method of 
analysis adopted was that of Jennings, Thomas and Gardener {Soil 
Science, Vol. XIV, p. 88). 

The results obtained show that, in the case of the soils examined, 
the proportion of the area of separate 5 to the total area is approximately 
constant. Expressed in tenus of percentage, this ratio is 14.32 ± 
0.39. For small areas the deviations and probable errors are lower for 
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separate 5 than for separates 4, 6, 7, whereas the coefficient variability is 
lower in separate 5 than in any other separate except i. An examination 
of the graphic curves when the diameters of the various separates are 
plotted as abscissae and the logarithmic values of the corresponding 
percentages plotted as the ordinates, reveals several interesting facts. In 
the first place, it is seen that in sandy soils, separate 5 is found at the 
lower limit, while in soils of compact texture, it occurs on the uppe- 
lirnit. The curves tend to assume the form of an S and in the soils inr 
termediate between the two just mentioned, separate 5 lies between the 
regions of maximum curvature. Quartz-bearing, igneous rocks, tend to 
give soils low in silt and high in sand and clay; soils derived from mixtures 
of sandstone and shale approximate to the average texture, and limes¬ 
tone, slate, shale, and loess material tend to give soils of high silt and 
low sand content. The “ general meanwhich probably represents 
the average soil class of the United States, is a loam. 

A. F. 

843. Erosion and Surface Run-Off under Different Soil Conditions. 

DunKV, F, (r. and N F University of Missouri^ Agnoulhiral 

Experiment Station, Research Bulletin No. 63, pp. 1-50 figs 22, bibliography. 
Columbia, Missouri, 1923 

The superficial erosion of the soil by rain produces a considerable dete¬ 
rioration in the quality of the land, although the losses sustained are greater 
or less, according to the nature of the soil and the character of the crop. 

With a view to determining the extent of this loss, some experiments 
have been made in which the great differences between various soils have 
been taken into account. These experiments are of a new type, since 
hitherto only the losses of water-soluble suibstances that can be removed 
by leaching have been considered. 

The experiments described in the Bulletn were undertaken for the pur¬ 
pose of estimating accurately the amount of the erosion caused by surface 
run-off in the case of soils that are differently worked and cropped. The 
experiments were carried out for a period of six years, and the amount of 
the erosion was estimated in seven plots that had been worked and cultivat¬ 
ed in a different manner. 

Each plot of Vs acre was of an elongated shape and had an average slope 
of 3.68 % In order to collect the water and the sediment contained in it, 

^ wells were made at the end of each plot. 

The plots of ground were treated as follows : 

1) Eeft uncultivated, all weeds removed, and the soil levelled. 

2) Ploughed to a depth of 4 inches in the spring ; 

3) Ploughed to a depth of 8 inches in the spring ; 

4) Cultivated as permanent pasture ; 

5) Ploughed in July to a depth of 8 inches and sown every 3rear with 

wheat. 

6) Soil ploughed to a depth of 8 inches before sowing. Rotation of 
maize, wheat and clover. 
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7) Sown every year with maize, ploughed in spring to depth of 8 

inches. 

The amount of water lost from every plot was estimated from the depth 
of the water that fell on the plot each time it rained. The quantity was 
found to be different on the various plots during the same year. The ta¬ 
bles give the measurements for each 
of the 7 plots during each of the 6 
years of the experiment. 

The periods of the greatest run¬ 
off, and hence of the maximum ero¬ 
sion, were found to be March and 
April, and August and September. 

The plots most affected were Nos. 2, 

3, 4, and 6 ; more than half the total 
erosion took place in the above 
months. 

The loss from erosion was great¬ 
est on the uncropped soil that had 
been ploughed. When the ploughing 
was carried to the depth of 4 inches, 
the maximum losses occurred, but 
the loss was less than 13.40 % when 
the soil was ploughed 8 inches deep. 

This proves that although deep 
ploughing reduces losses by erosion, 
its effect in this direction is less than 
might have been supposed. The 
losses are considerably less on land 
that has been both ploughed and 
cropped. 

In the case of deeply ploughed 
land under maize, the losses were 50 % 
less than in that of ploughed, but 
uncropped, land. Wheat reduces the 
losses 81 % and rotations 93 %. 

The meadow-land lost 0.68 % as 
compared with the uncropped land 
ploughed to the depth of 4 inches. 

The erosion was evidently proportionate to the number of heavy rain¬ 
falls in the year. In the case studied, more than 50 % of the total erosion 
in 5 out of the 7 plots, occurred after 16 of the heaviest rainstorms that had 
taken place during the 6 years. 

Chemical analyses have shown that the amount of nitrogen, phosphorus, 
lime and sulphur lost through erosion by a soil under maize or wheat, can 
equal or exceed, that used by the crop. It is worthy of remark that the 
amount of nitrates lost is but small. 

Mechanical analyses demonstrated that the material removed from un¬ 
cropped, or cropped, soil contained a high percentage of sand and a low 



Fig. 117. — Diagram showing arran¬ 
gement of parts and the placing of 
tlie wells. 

A « Uncultivated and weeds pulled ; 

B =» Ploughed 4 inches in spring; fal¬ 
lowed; 

C Ploughed 8 inches in spring; fal¬ 
lowed ; 

D *> Continuous sod; 

E n Wheat ploiighed annually 8 in¬ 
ches in July; 

F = Rotation; maize, wheat, dover ; 
ploughed 8 inches before maize ; 

G » maize annually, ploughed 8 indies 
in spring. 


4 — Agr, ifig. 
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Fig. ii8 — Average annual amount of run 
off and weight of eroded material from 
each plot Note the smaller proportion of 
soil carried by the water from the cropped 
plots. Run off cub ft Erosion pounds. 

a =*= bare ; b = ploughed 4 inches ; c — 
ploughed 8 inches ; d — sod; e ~ wheat, 
f = rotation; g =* maize ;- run off ; 


percentage of valuable material as 
compared with the material removed 
from the plots. 

In estimating the value of these 
experiments, it is necessary to take 
into account the fact that they were 
confined to a given type of soil in a 
special region. Some of the conclus¬ 
ions are however of a general charac¬ 
ter ; thus for instance, deep ploughing 
has proved to have little effect in re¬ 
ducing erosion losses, and it has been 
established that the amount of water 
absorbed by given soils remains al¬ 
most always the same, no matter how 
great may be the'vaiiations in the 
rainfall. 

We may conclude by stating that 
wheat-growers should reduce the run¬ 
off, which has such a detrimental 


erosion, erosive effect, by selecting a rotation 

of crops that will insure the ground 
being covered as long as possible with vegetation. Clovers and forage 
gramineae are eminently suited for this purpose. 


A. C. M. 


844. Effect of Ignition at Various Temperatures upon certain Physical 

Properties of Soils. 

BouyoucOS, G. J. (Michigan Agricultural Experiment Station). Soil Science, 
Vol. XVII, No. 2, pp. 135-139, bibliography of 2 works. Baltimore, 1924 

The author has studied the effect of heating many soils of various char¬ 
acters to different degrees of temperature. The objects of his work was 
to ascertain at what temperature the physical properties of the soil begin 
to be appreciably altered and also the temperature at which the reaction 
ceases. In this study, three characteristic properties of soils are taken into 
account, capacity of giving out heat of hydration — the content of com- 
,bined water — their plasticity. 

When the soils were heated to temperatures below 230^0, no per¬ 
ceptible changes took place, but small alterations were observable after 
2300C., the three above-named properties were much reduced and at Soo^C. 
they generally disappeared 

After heating to 8oo^C. no soil however finely divided is capable of 
giving out any heat of hydration. 

This effect was especially noticeable in the case of soils of the colloidal 
type. 

The author, having drawn attention to the fact that even the ash of 
soils rich in organic substances and containing much dung, gives out no 

£844] 
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heat of hydration even when very finely divided, states that the results 
obtained from his experiments will provide a basis for a new method of 
determining the colloidal content of a soil. ly. M. 

845. Some Physical Properties of Transvaal Soils. 

Marchand, Dr. B. de C. The Journal of Agricultural Science, Vol XIV, 
Part II, pp. 151-169. Cambridge, 1924. 

The author investigates in the first place the relations between the 
clay content of soil and hygroscopic water and loss on ignition. 

The soils of the Transvaal contain rather a low percentage of organic 
matter and the losses on ignition are largely due to the water of hydration 
and volatile matter. In the case of 88 samples of soil, a close relation was 
found between the clay percentage, amount of hygroscopic moisture and 
the losses on ignition ; this relation 
may be expressed graphically as fol¬ 
lows. (See fig. 119) 

The points plotted were obtained 
by averaging (a) the percentage of «> 
clay falling within the groups 0-5 %. 

5-10 % etc., and (b) hygroscopic wa¬ 
ter and loss on ignition for soils hav¬ 
ing more or less the same clay content. 

It would appear that the variat- » 
ions in the hygroscopic water plus the 
losses on ignition can be represented 
by a straight line and that from these 
variations a factor can be obtained 
from which it is possible to calculate 
approximately the clay content if the 
percentages of hycroscopic moisture 
and the ignition losses are known. This factor is approximately 2.5, Na¬ 
turally, there are exceptions to this general rule and these exceptions may 
be of two kinds. In the first place, the soil may be rich in organic matter 
and in the second, they may contain a large amount of ferruginous matter 
in which cases higher perceiitiiges for clay with be found by ‘mechanical 
analysis than one would suppose them to contain. It should be noted 
that the curves showing respectively the moisture content and the ignition 
losses give a definite idea of the general course of the variations and of 
the existing relation. 

The method adopted by the author for determining the water-holding 
capacity and the pore space of the soil is a modification of tliat of Kren 
and Raczkowski. 

The results obtained from 48 samples, all taken from different types of 
soil which are of importance in the Transvaal, are given in the following 
graph and refer to soils containing less than 5 % of clay, 5 to 10 % and so on. 

The increase in pore space with the increase of the amount of clay 
present is well shown by a straight line, while the increase in the absorp- 



FlC. 119 — Clay % 

X ~ moisture plus loss on ignition; 
o =« loss on ignition ; x = moisture. 
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tion capacity with the increase in the percentage of clay is perhaps better 
represented by a curve. (See fig. i2o). 

If p gms. of soil absorb q gms. of water 


Water capacity = 


q 

P 


X 100, 


and pore space 


q + 


^_X 100 

p 

sp. gr. 


In many works on the phy.sical qualities of soils, pore space is defined 
as the space between the soil particles which is filled by air ad water. In 
dry soils, it may be expressed as follows. 


true specific gravity — apparent specific gravity 
true specific gravity. 


X 100. 


The definition of pore space must be modified according to the method 
adopted for its determination. In the Keen and Raczkowski method, 
pore space is the space occupied by the water, in watfer-saturated soil. 

This qiialification is im- 
|K)Ttant. The author 
examines the difference 
in the results obtained 
by the various methods 
adopted in the experi¬ 
ments and explains why 
he chose to follow the 
Xkkn and Raczkowski 
method in his determi¬ 
nation of the pore space, 
water capacity, true and 
apparent specific gravity 
and volume expansion 
of the soil. 

It is shown that all 
these properties may approximately be referred to the percentage of clay 
in the soil, but the relations are not sufficiently accurate to be used 
practically in determinations. 

It would appear that comparison of all soils, without discrimination, on 
the basis of mechanical composition, would lead to utterly erroneous con¬ 
clusions. The chief value of mechanical analysis is for purposes of genetic 
classification as Robinson has shown. This is particularly true in the case 
of the Transvaal soils, which are as a rule sedentary and where large expanses 
of alluvial soil are unknown. 



Fio. 120. — Qay %. 
o « pore space : x « water capacity. 


A. C. M, 
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846. The Replacement of Soil Potassium (i). 

VandECAVBYE, S. C. Soil Science, Vol. XVII, No i, pp. 91-96, biblio¬ 
graphy Baltimore, Md., U. S. A., 1924. 

The author's exx)erimentsonthe determination of replaceable potassium 
in sterile and non-sterile Carrington loam, treated with applications of 
clover hay and manure, may be summarised as follows : 

1) About 90 % of the absorbed potassium of the loam was replaced 
by two extractions with normal NH^ Cl. 

2) The application of organic matter, such as clover hay and 
manure, resulted in the liberation of replaceable potassium from the soil. 
The amount liberated was proj)ortional to the amount of organic matter 
applied. 

3) The clover hay effected the liberation of replaceable potassium 
in a greater degree than the manure. 

4) The CO2 production and biological activity showed no relation 
to the liberation of potassium. 

5) vSterilization had no effect on the replaceable potassium, but 
the steriliz(^d soils, due probabty to the effect of the decomposition pro¬ 
ducts resulting from the application oi h(‘at and pressure to the moist or¬ 
ganic matter, liberated more potassium than the unsterilized soils. 

0) The liberation of replaceable potassium appeared to be largely 
a chemical process which seemed to proceed in the absence of biological 
factors. W. S. G. 

847. The Ammonifying Power of Agricultural Soil. 

PEROTTi, R andAt’RJCi^l, P Sul pot ere annnonizzante del terrene agrario. 
Atii dt'lla R. Accadeniia Nazionak dei Lincci, Vol XXXIII, No 10, pp. 405-40. 
Rome, 1924. 

The object of theauthois' experiments was to demonstrate the diffe¬ 
rence in the ammonifying power of agricultural soils as-^hown by the 
solution method. 

The investigations so far carried out V7ere made with reference to : 

1) the different natuie of the soils ; 

2) the different seasons of the 3"ear; 

j) the state of cultivation of the soils 

The following is a summary of the method adopted. 10 cc. of a 1,5 % 
solution of WiTTi.'s’ peptone are placed in several test-tubes and sterilis¬ 
ed, after which they are inoculated with equal weights of water and of 
the soil to be examined. The samples thus treated are cultivated (in qua- 
dru])lc) at 2c)-25^C. for four days, at the end of which time, the ammonia- 
cal nitiogeii produced is determined. 

Tlie results obtained showed that perceptible differences exist between 
the ammonifying powers of cropped agricultural soils. The exact differences 
still remain to be determined, although it may be stated that normal soils 

(i) See R, 1924, No. 584. (Ed.) 

|;84f*g4T] 
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(i. e. those with alkaline reaction), can generally produce, as a result of aer- 
obic-cheniical processes, all the ammoniacal nitrogen required by crops. 

A. C. M. 

848. Sunlight and Chemical Nitrification. 

Zoi^ciNSKi, J, Roczmki Nauk Rolmczvch, Vol. X, Part 2, pp. 310-332 
Poznan, 1924. 

Chemical nitrification occurs in an ammoniacal solution of humic 
substances under the influence of the solar rays, but the nitrates thus formed 
disappear in darkness. 

The conditions of the experiment (high ammonia concentration, pre¬ 
sence of organic matter, very limited aeration, action of sunlight) would 
in any case exclude any biological action, even if it had not been rendered 
impossible by the addition of chlorofomi. 

Chemical nitrification is accompanied by the decoloration of the humic 
substances. 

This nitrification is more energetic and sets in sooner when quartz 
vessels instead of glass vessels are used and the dark brown humic matter 
then becomes straw-coloured. 

Nitrification is hastened by hydroxide of aluminium. The process 
does not take place in the case of pseudo-solutions of ammonia, or in the 
presence of organic colloids. 

The series of systematic experiments and observations of nitrifica¬ 
tion under natural conditions made at several Experiment Stations, have 
proved that chemical nitrification does actually take place. 

R. D. 


849. Azotobacter in the Soils of Poland. 

ZlKMi^KA, J. Presence de 1 azotobacter dans les sols polonais Rocznikt 
Nauk Rolmczy^'h, Vol. X, Part 2, pp. 233-310, tables 17. Poznan, 1923. 

The Institute of Industrial Fermentation and Agricultural Bacteriology 
at Warsaw analysed 28 Polish soils with the object of studying the develop¬ 
ment of azotobacter in relation to the different natural factors. The cul¬ 
ture media (Beijkrinck’s solutions), were inoculated with 10 % of soil 
and kept at zS^C. 

Azotobacter was found to be present in 14 out of the 28 samples. The 
bacteria were especially niunerous when the soil moisture fell below 5 % 
and when the reaction was acid or neutral, and if the total nitrogen content 
rose above o. 15 %. 

The amount of atmospheric nitrogen fixed, increased with the moist- 
ture ; it was higher in autumn than in spring and was augmented by the 
alkaline reaction of the soil, and by the percentage of CaCOj, CaO, humus 
and phosphoric acid present. 

The addition of sodium humate to the culture media stimulated the 
development of azotob?icter and increased the amount of nitrogen fixed. 

R. D. 


{•4S-$4t] 



AOROKOMV 839 

850. Methods for the Disintegration of Soil Aggregates and the Pre¬ 
paration of Soil Suspensions. 

WhixTI^ES, C. L. (School of Agriculture, Cambridge). Journal of Agricul¬ 
tural Science, Vol. XIV, Part 3, pp. 346-369, figs 6, tables 7. Ivondon, 1924. 

As a result of recent advances in analytical methods the question of 
the preliminary treatment of a sample of soil has become of greater im¬ 
portance. 

In an earlier paper the author described experiments which showed 
that a vibratory treatment of a soil suspension resulted in a disintegration 
of soil aggregates which had resisted the action of ordinary shaking. 

An account is given of work which has been done on the Continent 
and elsewhere. 

In the present paper an apparatus is described, designed to impart 
a known number of vibrations per minute to a suspension of soil. The 
calibration of the apparatus is briefly discussed. 

A new method for the comparison of the mechanical composition of 
suspensions is given. 

Various preliminary treatments of samples of soil for mechanical 
analysis are compared, and it is shown that: 

(a) The rate of wetting of the sample is an important factor. 

(/)) A combination of trituration and vibration gives a satisfactor}* 
degree of dispertion. 

(c) The use of acids is not advisable. W. S. G. 

851. Field Measurement of Soil Moisture. 

Haiu)Y, Prof F. (Imperial College of Tropical Agriculture). Tropical 
Agriculture, Vol. I, No. 7, pp. 98-100, tables 2. Trinidad, 1924. 

In the study of the effect of environment on the growth of plants, 
it is difficult to show the exact relationship between soil moisture and crop 
yield. Rainfall data alone are not sufficient as a measure of the amount 
of water available for plant growth, because drainage and evaporation 
remove a variable quantity of water. Nor is a knowledge of the total 
moisture content of a soil sufficient, as different types of soil hold water 
with different degrees of tenacity, and a plant can never entirely deplete 
a soil of its moisture ; this is especially so in clay soils containing colloidal 
matter. The rate at which plant roots may draw upon the moisture de¬ 
pends upon the ease of transference of water in the soil, and this depends 
upon the permeability of the soil as decided mainly by texture. 

In 1920, Dr. I^iviNGSTON measured directly the water-supplying 
power of a soil by the employment of porous porcelain cones (soil points). 
The gain in weight of these points when pushed into the soil and allowed 
to remain there for a definite time, was taken as a measure of its water- 
supplying power. The method was developed by Dr. Mason, who used 
ordinary writing pencils as soil points, and obtained results which could 
be relied upon to measure water-supplying power. 

The author applied Mason’s method to field problems, details of his 
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procedure having already been published {Jul. Agric. Science, Vol. XII, 
part 4, 1923). The investigations were carried out on a sugar estate in 
Antigua, but the method is of universal application. It was noted that the 
canes in certain fields suffered less from drought than those on others, 
and the difference had been assigned to differences in calcium carbonate 
content of the soils. The soil-point method showed that the water-suf)- 
plying power of the more calcareous part of the estate was greater than other 
parts. No direct relationship was found between the total soil moisture 
and the water supplying power. 

The conclusion was drawn that crop yields show fair positive corre¬ 
lation with water-supplying power of soil. 

The differences that various crops exhibit as regards their water re¬ 
quirements at different stages of growth, and the response of the soil to 
these demands, may be demonstrated by the use of soil points. The meth¬ 
od may also be applied to studies of the distribution of plants in different 
natural habitats and to the problem of root distribution*in relation to soil 
conditions. W. vS. G. 

852. Estimation of Colloidal Material in Soils by Adsorption. 

Gii/E, P. L , Middleton, H. R., Robinson, W. O., Fry, W II , and An¬ 
dersen, M. S. United States Department of Agncnlture, Bulletin No. 1103, 
pp. 41, bibliography. Washington, D. C , 1924. 

The non-colloidal soil constituents are defined in this paper as the dis¬ 
tinctively mineral particles above i micron in diameter. The following are 
classified as colloidal constituents: all the organic matter the inorganic^ 
material dispersing into particles l>elow i micron in diameter, and aggre¬ 
gates of particles less than i micron in diameter. 

The earliest methods of determining the colloidal material in soils 
consisted in actually separating this material from the rest of the soil. 
The probable error in this method is the difficulty of obtaining a complete 
deflocculation, or peptisation, of the colloidal substances. This error is 
enormous in some rapid methods recently suggested. The adsorption meth¬ 
ods previously proposed probably do not indicate in most cases even the 
relative colloidal contents of soils, since they do not include a determina¬ 
tion of the adsorptive capacity of the kind of colloidal material present. 

The adsorption method investigated in this paper (which was vsuggest- 
ed by Moore, Fry and Middleton Journal Indus, and Engin. Chem. 
J/ol. 13, No. 6, pp. 527-530) involves determinations of the adsorptive 
capacities both of the soil and of the colloidal material extracted from the 

^ ^ 1 ... / adsorption per gram soil \ 

soil. The ratio of the two adsorptive capacities ( , - 

\adsorption per gram colloid/ 

multiplied by 100 is taken as giving the percentage of colloidal material 
in the soil 

Tests of this method on 32 soils are reported, the percentages of col¬ 
loidal material being calculated from the adsorptions of malachite-green, 
water and ammonia. 
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The colloidal materials extracted from different soils vary greatly in 
their adsorptive capacities for malachite-green and ammonia, but are 
much more constant in their adsorptive capacity for water In the case 
of 13 soils, the percentages of colloid calculated from the adsorptions of 
malachite-green, water and ammonia agree ; in the case of 14 soils the 
percentages indicated by the adsorptions of two of the substances agree, 
but disagree with the percentage indicated by the adsorption of the third 
substance In the case of 5 soils, different percentages of colloid are 
indicated by the adsorption of all the three substances. 

The two most probable sources of error in the adsorption method of 
determining the colloid content of a soil appear to be * a) the difficulty 
of extracting a sample of colloidal material which is exactly representative 
in adsorptive capacity of all the colloidal material in the soil; h) the pos¬ 
sibility of a change taking place in the adsorptive capacity of the colloid 
as a result of extraction. These two possible sources of error are investigat¬ 
ed in the case of several soils. 

The adsorptive capacity of a small sample of extracted colloidal ma¬ 
terial differs by about 10 % from the adsorptive capacity of all the colloidal 
material that is extractable by the methods employed. However, the 
colloidal material that cannot be extracted has in many soils, a 1 luch 
lower adsorptive capacity than that which is extractable. 

Evidence is presented which indicates that the colloidal material 
has a somewhat different adsoq)tive capacity after extraction than it 
has in untreated soil. The data indicate that the colloidal material of 
most soils in its extracted condition is slightly more adsorptive of malachite 
green, slightly less adsorptive of water-vapour and considerably less adsorp¬ 
tive of ammonia than before it was extracted. 

The errors of sampling and of probable alteration of the colloidal ma¬ 
terial vary in magnitude in different soils They are cumulative as a nile 
in the case of dye adsorption, but tend to balance each other in the case 
of water, or ammonia adsoiption. 

The authors checked the accuracy of the adsorption method by com¬ 
paring, in the case of 6 soils, the quantities of colloid shown by this method 
with the quantities shown by gravimetric and microscopic methods. When 
the adsorption ratios are corrected for possible alteration in the absorptive 
capacity of the colloid produced by extraction, the percentages of colloidal 
material indicated by the adsorptions of malachite green, water and ammo¬ 
nia agree well in nearly all cases with the percentages of colloid determined 
gravimetrically and microscopically. When no such correction is made, 
the ratio obtained by the adsorption of water is in most cases more accurate 
than the dye, or ammonia ratio and approaches the true value closely. 

It is pointed out that the wide discrepancy between the estimates of 
the colloid contents of soils given by various investigators is due in part 
to differences in definition of ** soil colloids " and in part to faulty methods. 
The 32 soils selected for this investigation contained 6 to 7 % of colloidal 
mateiial as defined in this paper, and even if soil colloids are definited to 
include only material dispersed into particles of sub-microscopic size, 
2 % is obviously too low, L. M. 
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853. The Electrical Method for Determining Soil Alkali. 

Joseph, A F, Martin, F. J and Hancock, J S (Wellcome Tropical 
Research Laboratories, Kliartoum). Cairo Scientific Journal, Vol. XTI, 
No 115, pp. 141-143. Cairo, 1924, 

In the investigations on soil alkalis carried out at Khartoum during 
recent years, the determinations of the amount of water-soluble salts have 
generally been made by the conductance method on account of its rapidity, 
a matter of importance when dealing with very large numbers of samples. 

In 1914, Beam and Freak published a modified method for making 
electrical determinations, designed to distinguish calcium sulphate from 
the harmful alkali salts. This method indicated that in the Gezira soils 
the amount of gypsum considerably exceeded that of the toxic salts. 

The investigations of the authors have shown, by actual analysis, 
that the sodium salts are in excess of the amount of gypsum and they are, 
in consequence, compelled to discard Beam & Fream's method and the 
results obtained previously by its use. W. S G. 

854. Estimating the Nitrification Capacity of Agricultural Soil. 

Perotti and Gr\ndis, G Sopra la misura del potere di nitrificazione del 
terreno agrario Atti della R Accademia Nazionale dei Lincei, Vol. XXVIII, 
No 10, p. 408-411. Rome, 1924. 

The authors dscribe their experiments in determining the nitrification 
capacity of soil, carried out by the solution method as follows. 50 cc. of 
2 ®/oo aqueous solutions of ammonium sulphate and of potassium diphos¬ 
phate were put into lOo cc flasks together with i gm. of ground magnesium 
carbonate and enough pumice-stone to rise above the level of the solutions. 
Each flask was then inoculated with i gm. of the soil to be examined, and 
placed for 25 days in a thermostat at 200-25^0. The estimate was based 
on the average of 4 analyses of each culture. The nitrates were deter¬ 
mined on the filtrate of the culture solutions and the washings of the 
pumice-stone, a sulpho-carbolic reagent being employed. A. C. M. 

855. Humus and Humification. 

FaeeoT, B Humus et humification, sur une m^thode de dosage de Thuinus 
dans Jes terres Chimie et industne, Vo.l II, No 5, pp. 873-874. Paris, 1924. 

The author, after laying stress upon the important part played by hu¬ 
mus in detennining fertility in arable soils, states that mcst of the methods 
used for estimating this substance are confined to discovering the amount 
present, whereas his method is based on the following considerations: 
i) the bodies dissolved in potash are poly.saccbarids, viz, substances 
which are known as humus and for which is adopted the general for¬ 
mula Cn (H^O)^: 2) the total carbon content of these substances amounts 
to 50 so they may be regarded as having the formula Cjs Oxa. This 
pseudo-molecule requires 2 X 18 atoms of O for its complete oxidation, 
that is to say, 215 gm. of organic matter need 288 gm, of oxygen to 
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oxidise them. Therefore, from the amount of oxygen liberated the quantity 
of carbon can be estimated, and hence the equivalent in organic matter 
calculated according to the above formula and the following statement: 
if 288 gm. of oxygen correspond to 108 gm. of carbon, 8 gm. of oxygen will 
be equivalent to 3 gm. of organic carbon, or 3 X 2 = 6 gm. of organic sub¬ 
stance. Thus the authois’ method, just like the quantitative analyses of 
the organic matter in water, consists in determining the amount of perman¬ 
ganate of potassium required for oxidation and in estimating the equivalent 
amount of carbon, or organic matter. A. C. M. 

856 A Note on the Colorimetric Estimation of Humic Matter in Min¬ 
eral Soils. I 

Ki>KN, T (Rothamsted I^xperimental Station) Journal of A^riculiura 
Stience, Vol XIV, Part 3, pp 460-472 London, 1924 

has shown that colour intensity comparisons can be made 
between alkali exracts of peat soils of varying origin : the author de¬ 
scribes an adaptation to mineral soils of the principle used by Od6n. 

The humic matter content of the mineral soil is estimated by compar¬ 
ing the soil extract with a N/ioo standard solution of Actdum humtncum 
(Merck ) Estimations were made on freshly prepared soil extracts, as 
it found that in strongly alkaline solution the colour intensity diminishes 
in a few days through oxidation. 

By the method described it is possible to estimate the amount of 
Actdum huminicnm which is colonmetrically equivalent to that extracted 
from the original weight of soil. This amount expressed as a percentage 
of the weight of organic matter in the same quantity of soil represents 
the degrees of humification of the organic matter, that is, the humification 
number used by OdiJn, W. S. G. 

857. The Value of Soil Analysis when Limited to an Intensive Crop¬ 
ping System. 

McGeorge, W. T (Experiment Station, Hawaiian Sugar Planters* As¬ 
sociation). Sod Science, Vol. XVII, No. 6, pp. 457-462. Baltimore, Md., 
1924. 

Owing to modern research being directed to the attainment of a 
more complete knowledge of the physiological properties of the plant 
which in their turn depend upon the variations in the food supply, soil 
analyses have lost much of their value as a guide to the application of 
fertilisers because they cannot keep pace with the changes taking place 
in the growth of the plant, nor with its powers of adaptation. The sys¬ 
tem of analysis hitherto employed which consisted in dissolving the soil 
sample in strong acids, may give some information respecting the reserve 
substances present, but tells nothing about the immediate crop, unless 
some idea of the availability of the different substances can be obtained. 

Aqueous extraction is useless in the case of soils with a high colloidal 
content, for colloids endow the soil with strong fixing properties. Analysis 

[SSi-SSt] 
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by means of dilute acids has no theoretical basis to recommend it. The 
only way of ascertaining whether any given analytic method is satisfac¬ 
tory is to make many experiments on the crop and compare the results 
with the data obtained by means of analysis. The Hawaiian islands are 
very suitable for this work, as sugar-cane is the chief crop grown there and 
it is cultivated without intermission or rotation, therefore the nutritive 
elements are continually being extracted from the soil and there are no 
factors to increase the availability of these substances. The crops vary 
considerably in the different parts of the island ; this variation is chiefly 
due to the environment, moisture, etc., for the difference in the mineral 
constituents of the soil appears to be of minor importance. The au¬ 
thor carried out comparative experiments in places where the soil was 
respectively responsive and unresponsive to potassic fertilisers. The 
phosphates and potassium were extracted with nitric acid (0.2 %), hydro¬ 
chloric acid and citric acid (i %). The citric acid method proved useful 
for determining the amount of fertilisers required. There exists a certain 
connection between some forms of sihca and of lime, soil reaction and phos¬ 
phate availability. The response to fertilisers is t>q>ical in the case of 
high-lying soil and absent on low ground ; it is met with in soils contain¬ 
ing an average amount of 0.17 % of citric acid-soluble phosphates. 

The availability of potassium is greatly influenced by the physical 
composition of the soil, the lime content and the reaction of the soil. It 
is lowest in districts with abundant rainfall. Soils containing 0.009- 
0.017 % of citric-acid-soluble K^O are responsive of potassic fertilisers. 

A. F. 

858. The Criterion of Uniformity of Soil in Field Experiments. 

KoTowSKI, P. Spoleznnik jednolitoscigleby * jagozastosowanie do d6s 
wiadoz^n polowych. Roczmki Nauk Rolmczych, Year XI, No. i pp. 26-55. Poz¬ 
nan, 1924. 

Taking as his basis the results of his own exi^erinients on i)otcitoes and 
the data obtained by Gorki and vStukaniow from their work on oats, the 
author has determined by PIarris’s method the correlation efficient of Die 
different compositions of the soil in the experiment fields. The data obtain¬ 
ed were calculated as quantitative coefficients. The experiment plots 
were laid out on a zone of soils that were as homogeneous as possible in 
order to profit to the utmost extent from the ex|ieriment area. The cri¬ 
terion of the homogeneity of the field was a complement and a confirma¬ 
tion of the calculations arrived at by biometric analyses, the theory of 
probabilities and practical experiment. A. C. M. 

859. Colloid Chemistry in Relation to Agriculture. 

Patten, A. J. (Agricultural Experiment Station E. Lansing, Michigan). 
Journal of Official Agricultural Chemists, Vol. VII, No. 3, pp. 159-196. Wash¬ 
ington, B. C., 1924. 

The author shows the great importance of colloid chemistry from the 
agricultural standpoint and foreshadows that many of the problems that 



AOSONOMY 


845 


now perplex the scientific investigator will probably be solved by means 
of the chemistry of the colloids. A. F. 


Fertilisers anci Manures, 

860. Definitions of Terms and Interpretation of Results of Analysis. 

Report of the Committee on Definitions of Terms and Interpretation 
of Results on Fertilisers. Journal of the Assoaahon of Official Agricultural 
Chemists, Vol. VII, No. 3, pp. 212-217. Wasliington, D. C., 1924. 

At the meeting held this year, the above Committee dealt with the 
following products: 

Basic slag. — This must be finely ground and should not contain 
any foreign material introduced after its manufacture. It must contain, 
at least, 12 % of phosphoric acid (PaO,) of which 80 % is soluble in 2 % 
citric acid (Wagnicr's method). Slags not fulfilling these require¬ 
ments must be classed as low grade products. 

Lime. — Should be ai)plied in a form capable of neutralising soil 
acidity to the same extent as the oxide, hydroxide, carbonate etc. of 
magnesia. 

Dry fertilisers whether ground, or crushed, should not contain any 
other ingredients than those s^iecified. 

Ferithsing salts. — This term is applied to potassic salts with a 
high percentage of chlorides and 20-30 % of potassium (K^O). 

Magnesio-potassic sulphate should not contain less than 25 % po¬ 
tassium (K^O), 25 % magnesium sulphate and 2.5 % of chlorine. 

Organic nitrogen in fertilising mixtures. — This can only be estimated 
by the neutral (Strket) or the alkaline (Jones) permanganate method 
when the water insoluble nitiogen amounts to or more, of the total 
nitrogen. The quantity of nitrogen is sufficient if, at least, ^ of that 
found is water-soluble. The activity of the insoluble nitrogen must 
^ 50 %. or more, with alkaline permanganate and 75 %, or over, with 
neutral permanganate. A. F. 

861. Studies in Crop Variation. 

Mackenzie, W. A. (Rothamsted Experimental Station). Journal cf Agri¬ 
cultural Science, Vol. XIV, Part 3, pp, 434-460, tables 12. London, 19-24. 

The results of a statistical analysis of the yield of dressed grain from 
the Broadbalk Wheat Field, Rothamsted, were published in 1921 by R. A. 
Fisher (/. Agric. Sci, II, Part II, 1921) and the present paper gives the 
results of a similar analysis of the Hoos Barley Field of the same Station. 
Thirteen plots have received the same manurial treatment since 1852, 
and these were selected for analysis, the examination extending over the 
70 years, 1852-1921. 

The object of the study was to determine the slow changes which have 
taken place in the mean yield of these plots, and to indicate the relation- 
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ships between manurial treatment and mean yield and deterioration 
respectively. 

The results obtained are summarised as under: — 

1) Of the three sources of nitrogen, rape cake gave the highest mean 
yields in the absence of superphosphate; nitrate of soda gave results 
significantly better than ammonium salts. 

2) Superphosphate is of importance to the barley crop, giving greatly 
increased yield. 

3) Sulphate of potash seems to have an adverse effect on the barley 

yield. 

4) The deterioration of the barley plots is much greater than the 
wheat plots. Part of the diminution in mean yield may be be due to 
slow changes other than deterioration 

5) The mean annual percentage diminution is least on those plots 
n receipt of superphosphate, and emphasises the importance of phosphoric 
acid not only in increasing the mean yield, but in maintaining the fertility 
of the soil. 

6) Barley is more variable than wheat and is more subject to the 
influence of meteorological conditions. 

7) The slow changes other than deterioration, are relatively unim¬ 
portant and seem closely connected with manurial treatment. 

W. vS. G. 

862. Manuring Peat Soils. 

Hansen, J. Experiments in the Application of Marl, Lime. Liquid and 
other Manures to Peat Soils. Ttdts-shnft for Planleail, Vol 29, Part i, pp i- 
27. Map and Tables, 1923, 

These experiments were carried out at the Askov Experiment Station 
on high peat moors where the peat was 4 metres in depth. 

Drainage experiments. — The draining was effected by means of open 
ditches, 5.7 m. 11.3 m. and 22 6 m. apart, and 63 cm., 94 cm and 127 cm. 
deep. The highest yields of cereals and leguminosae were obtained when 
the distance between the ditches was 11.3 m. ; lower yields were produced 
where the drains were 5.7 m. apart, and 25 % less with an interval of 22 6 
ni. On the other hand, the best crops of hay were grown where the 2 
widest spaces were left between the trenches. 

Liming and Marling — Carbonate of lime was applied at the rates of 
18 000 and 36 000 kg. per hectare, the best results being obtained with 
the larger amount in the case of vetches, rye and oats, and with the smaller 
quantity in that of mixed cereals (barley and oats). 

Lime and marl were equally efficacious when they were applied to 
peat soils that had been spread with a layer of sand 5 cm. deep. If the 
sand was 2 5 cm. thick, the crop ^deld was 8 % higher when marl was 
used, while it was 33 % higher when marl was applied without any sand. 

Nitrogenous manures, — Excellent results were obtained by the appli¬ 
cation of nitrogenous manures to high peat moorland cropped with cereals 
and gramineae, an increased yield of 20-30 % being reported. 


R. D. 
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863. A New Method for the Utilisation of Farm-Manure. 

Kron, O. Eine neue Tecknik der Mistausnutzung Die Technik in der Land- 
schaft. Year 5, No. i, pp. 11-15, and No. 2, pp. 29-31, figs. 14. Berlin, 1924. 

Although nitrogen is the most expensive fertiliser and constitutes the 
most valuable part of farm manure, 30 % of this substance is lost in the 
dung-heap even in well-managed farms. Further, it has been found by 
experiment that when the manure has been dug in only 25 to 70 % of 
the initial nitrogen is even used by the crop. Thus it may be said that under 
the most favourable conditions, barely 17 % of the initial nitrogen of the 
dung is used by the plants. Hitherto, efforts have been directed to 
decreasing the losses of nitrogen that take place in the manure-heap, but 
it would have been far more useful to try and increase the utilisation 
of the nitrogen by plants as is shown by the preceding figures. If all 
leaching from the dung hill were prevented, only 25 nitrogen 

could be used, whereas if the crops turned to full account the manure 
applied to them 70 % of the initial nitrogen would be utilised. Thus, the 
increase would be 25-1/5 = 7.5 the first case and 70-17.5 — 52 5 
in the second. 

Dr. Krantz has devised a method for improving the quality of farm- 
manure. 

Fresh dung applied to plants has a negative effect, viz., it decreases 
the yield owing to the dinitrifying action of bacteria. For this reason, the 
manure is left to decompose, or ferment, on the dung-heap or the field. The 
object of the Krantz process is to regulate this fermentation which it does 
by: a) rendering the insoluble proteins available for plants; b) destroying 
the denitrifying bacteria ; c) arresting fermentation after these two objects 
have been attained. As a result of this process, the dung keeps well, does 
not part with any of its nitrogen and supplies to the plants substances 
that are easily assimilated, thus greatly decreasing the losses on the field. 

The manure is piled up on a moderately high heap without however 
being pressed down, this allows of rapid fermentation with great rise of 
temperature. When a certain point is reached, the manure is com¬ 
pressed, so as to drive out a considerable portion of the air. This 
lessens the fermentation. The pressure is kept up by piling fresh dung 
upon the old ; in this way, the heat of the first layer cannot be lost and any 
straw that has escaped fermentation so far, is brought under chemical and 
biological influences. The great heat which still persists in the interior of 
the heap also aids in promoting thorough fermentation. Krantz decided 
that this pressure, combined with the retention of the internal heat of the 
mass, could be employed in the preparation of green manures and found 
that the crops not only benefited directly from the application of the 
manure thus treated, but were entirely free from weeds, tlierefore the 
process is of the utmost value to farms poor in live-stock and to arable 
farms. 

The Kjrantz method has been adopted on a large scale since the 
autumn of 1920, on the Konradsdorf estate at Stockheim (Hesse, Ger¬ 
many). The objections to the process are as follow^s. 

[8«J] 





1) A large staff is needed. 

2) Much heat escapes from the manure brought hot from the stable ; 
the irradiation takes place from the upper layer and the sides of the heap 
and is shown by the lengthened fermentation. 

3) Heat losses occur subsequent to fermentation. These are consider¬ 
able since after more than 6 months, the temperature of the interior of 
the heap was still 40®C, (Table LIU fig. I2i). 

4) The necessity of making the heap in a pyramidal form in order to insu¬ 
re its stability and prevent the loose layers from slipping (Table LIV fig. 122). 

5) Owing to the staircase con¬ 
struction of the heap (Table LV and 
LVI), insufficient pressure is exerted 
on a large part of the dung which 
much interferes with the process of 
fermentation. , 

All these defects can, however, 
be remedied by the use of a manure 
elevator and by piling the dung in 
silos. It is necessary that the silos 
should be constructed in such a man¬ 
ner that the manure can be easily, 
quickly and simultaneously removed 
through openings that do not allow 
the heat to escape, the light to pene¬ 
trate, or the contents to slip. The 
only means to insure all these destrcUa 
is to have a fixed frame with compart¬ 
ments separated by movable divisions. 

The author describes the silo 
constructed and patented by him and 
gives numerous diagrams to show its 
working. Fig. 123 represents one of 
these silos with the top off to show 
how the manure is transported. 

The operation is carried out as fol¬ 
lows (see fig. 125). First the manure in 
compartment i is moved. The manu¬ 
re collected the first day is placed in a 
loose heap measuring 3.50 m. at the bottom and piled up to a height of 
about 70 cm. The width of the heap depends on the amount of manure. 
The manure of the second day is placed alongside and this process is re¬ 
peated until all the surface of compartment i is covered. Then a second 
layer is put on the stratum deposited on the first day, which in the interval 
has begun to ferment and has become compressed, this process is repeated 
until the heap has reached the right height (as a rule 6 m.). Movable divi¬ 
sions fixed to columns are inserted to keep the heap in its place. 

The size of the silo depends upon the amount of dung produced on the 
farm. Its position is regulated by the situation of the hidings (machine- 

[••*3 



Fig. 123. — Plan of manure 
storage plant (21 m. by 9 m). 

I » Compartment completely filled; 

II n« Compartment in course of filling; 
S •* Columns of reinforced concrete; St 
Sg » Movable wooden columns. 
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shed, stable, granary, etc.), economical arrangements being made in the man¬ 
ner shown by the author. The external pillars should preferably be con¬ 
structed of reinforced concrete. 

During fermentation, a liquid with a high nitrogen content flows from 
the heaj), which forms about 15 % of the clung and should be kept under the 
same conditions as liquid manure. 

Excellent results have been obtained from the application of dung 
thus prepared. 

Kkantz manure is twice as efficacious as the ordinary product, foi 
when a])plicd at the same rate as the lattei, the yield is doubled. 

R. 1>. 

8 o.t. Melilotus indica and Autumn Plant Sugar Cane. 

Taoc^aRT, \V (i JjniiswrUi Planicv and Su^ar Manii/ailarci, Vol. lyXXIII, 
No s, pp 150-151 New OrlcMns, 10 >4 

An ample su])ply ol available nitrogen is essential to sugar cane and 
investigations were carried out by the author to select the most suitable 
lecuminons plant to act as a nitrogenous green manure crop. 

Y<*llow sweet clo\'er (Meltloim indua) was chosen finally, as the 
clovers were found to haw certain drawbacks. 

It was found that nielilotus sown on autumn plant cane and turned 
under m the sjiriug will adfl to the soil about 20 000 lb. of green matter per 
acre, at a c'osi of from 25 to $ j. 

The seed i.s sown broadcast at the rate of 20 to 25 lb per acre over cane 
lands aftei the rows lutve been built up If nielilotus has not l>een grown 
belore, it is well to inoculate the land with about 200 lb. per acre of top 
soil tnan a field uhcre it lias been growm satisfactorih 

A laige number ot planters have tried this crop and report that the 
stand of cane is ii<it iniined and that increased yields of from 20 to 30 ^0 
are obtained \V. S. G. 

805 The Phosphoric Acid Problem in Germany. 

Nikitas, 11 ., and Scharrkr, K Ubi‘r das Phovsphorsaureprobleni Che- 
anker Zcitun^ XLVIIT, Nos. 2 <}-yk pp- 121-122 Cotheii, 1924 

The authors first describe the agricultural problems that post-war 
Germany is called upon to face and show the extent to which the countr>’' 
is indebted for its supply of nitrogen (the motive power of all agricultural 
activity) to the Habkr-Bosch, Ostwaij> and Schoknherr processes for 
the fixation of atmospheric nitrogen in the form of ammonia, or according 
to Frank-Caro, in that of calcium nitrate. 

They then pass on to consider how Germany stands as regards pot- 
assic fertilisers (necessar}^ for acid soils), but it appears that the rich 
deposits of potassic salts existing in the country, especially at Stassfurt, 
preclude all anxiety on this account. 

The phosphoric acid question is very much more serious, since 
neaily all the phosphatic deposits are situated abroad. The authors 
give the names of a few factories using German phosphates for the produc- 
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tion of fertilisers, and state that crude phosphates are now frequently 
applied directly to the land, since Tackb and Nbitmair maintain that 
all that is required is that the phosphoric acid in the fertiliser should 
be in a form capable of being displaced by the carbon dioxide of the air, 
the soil acids and the acids of the plant roots. This hypothesis is how¬ 
ever still under discussion and it is possible that the application of crude 
phosphates may have the fatal effect of making the soil acid. 

Other investigators have suggested mixing the crude phosphate with 
powdered sulphur, in which case, the phosphoric acid would be displaced 
by the sulphuric acid liberated by the oxidation of the stdphur. Satis¬ 
factory results have been obtained by Lbmmermann with the so-called 
colloidal form viz., crude phosphate mixed with ^3 silicic acid. The 
true solution of the phosphoric acid problem would, however, seem to be 
the discovery of new deposits of phosphatic minerals in Germany, although 
in the future, it may be possible to obtain access to the deposits of phos¬ 
phates which exist in Russia, but these vary greatly in value from the 
standpoint of the agricultural chemist. 

A summary is given of Prjanischnikows' researches on the phos¬ 
phoric acid yield of many qualities of phosphates and whose investigations 
show that phosphorites being more widely diffused in nature than other 
phosphates, are likely to be most used in agriailture iff spite of their 
lower phosphoric acid content. 

In conclusion, the authors describe Paemaer^s electrochemical method 
which consists in oxidising phosphorite by means of percliloric acid pro¬ 
duced by the hydrolysis of a saturated solution of sodium perchlorate. 
Prjanischnikow suggests another method viz. the decomposition of 
crude phosphate by means of nitric acid, the phosphoric acid liberated 
being fixed by milk of lime. 

G. B. 

866. The Influence of Silica, Lime and Soil-Reaction upon the Avail¬ 
ability of Phosphates in highly Ferruginous Soils. 

McGEORGE, W. T. (Experiment Station, Hawaiian Sugar Planters’ As¬ 
sociation). Soil Science, Vol XVII, No 6, pp. 463-408, bibliography. Bal¬ 
timore, Md., 1924. 

The author conducted his experiments on the soils of the Hawaiian 
islands which are very rich in iron and lime. A distinct relation was found 
between silica solubility and the response of the soil to phosphatic fertil¬ 
isers and therefore great availability of phosphates is accompanied by high 
silica solubihty. Soils with a hydrogen ion concentration of pH reaction 
4.6-6.5 respond more readily to phosphatic fertilisers than others with a 
pH reaction 5-5.2. A similar relation was discovered in the case of Ume; 
soils containing least lime (in the form of carbonate and sulphate), derive 
most benefit from phosphatic fertilisers. This shows the great influence 
exerted by lime upon the availability of the phosphates contained in highly 
ferruginous soils with much alumina. This availability increases in virgin 
soils in the course of their cultivation probably in account of the buffer 
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action of the calcitini bicarbonate formed by the introduction of carbon 
dioxide as a result of aeration. 

These findings have been proved correct by practical experiments. 
There is in fact a distinct connection between hydrogen-ion concentra¬ 
tion, silica solubility and the phosphoric acid content of the crop. 

A. F. 


867. Phosphates in Morocco. 

Sexploitation des phosphates marocains. Annales de VInsMut Colonial 
de Bordeaux, March, 1924. p 89 Bordeaux. 

The output of Moroccan phosphate reached 190 000 tons in 1923 
as compared with 80000 tons in 1922 and 8000 in 1921. The beds in¬ 
vestigated at present, between El-Bouroadj and Oued-Zem are about 80 
km. in length and 50 km. broad and the phosphatic deposits have a 
thickness of from 25 to 50 cm. If the output were increased ten-fold, 
it would take several centuries to exhaust the El-Bouradj deposits. 

W. S. G. 


868 Mexican Phosphates. 

1 fo.sfati del Messico Rassegna mtneraria, metallurgicu e chimica, Year 
XXX, Vol. IX, No 6, pp n3-i34 Rome, 1924 

The phosphatic deposits discovered by Burckhart some years ago 
in the northern States of Mexico are situated in the Upper Jurassic forma¬ 
tion and those so far investigated contain up to 57 % Ca3 (PO^)*. Their 
position is very favourable owing to the proximity of Texas, a large centre 
of consumption, and to their being within easy distance of the great water¬ 
way of Rio Grande which will render these phosphates available for those 
States of the North American Union that have been obliged to exploit 
home deposits bdiig at a far greater distance. 

Further, the conditions for treating the raw meterial are very satisfac¬ 
tory, for there are large quantities of sulphides that are never used ; the 
sulphurous acid escapes into the air, as none of the large companies engag¬ 
ed in roasting pyrises, galena, or pitchblende, trouble to manufacture acids. 
Prom calculations made by experts, it would appear that about 40 tons 
of sulphur are lost every 24 hours. 

The deposits of phosphates generally are inclined between 35«> and 6 cfi; 
no horizontal beds have yet been found. The depth of the strata contain¬ 
ing the phosphates ranges from 28 to 45 metres and the deposits are 45 cm. 
to 3 m. thick. The phosphates are green or red in colour, the green lay¬ 
ers contain little iron and clay. The deposits are situated in a district 
with a very low rainfall and at an altitude varying from 2300 to 2600 me¬ 
tres above sea-level. Three of the phosphate deposits are well situated 
as regards the railway, being only 8 km. distant from it. 


A. C. M. 
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869. The Availability of Phosphoric Acid in Basic Slag Phosphates. 

Final Report of the Special Committee of the Association of Oiiicial Agri • 
cultural Chemist. Journal of the Association of Official A^ricitllural Chemists, 
Vol. VII, No. 3, pp. 218-252. Wa^liington, D C., 1924. 

The American Association of Official Agricultural Chemists appointed 
a Committee in iqii for the ])urposes of collecting data on the availability 
of the phosphoric acid in basic slags and of testing Wagnkr'vS method of 
determining the said availability. The experiments were made in pots 
and in the held at ten Agricultural P^xperiment vStations and on different 
soils. The details and results are given in the Report. 

Four types of basic slag contained a very available form of phos¬ 
phoric acid and gave satisfactory- results as to crop yield and (quantity 
of phosphates. 

The researches ])r('ved the efficiency of WaitNEr’s analytic method in 
the case of slag and of the neutral citrate of ammonia method in that of 
superphosphates. A. P\ 

870. The Recovery of Potash as a By-Product in the Blast Furnace 

Industry. 

MEK2, a.' R., and RosT, W. II United Spates Department of Agriculture, 
Bulletin, No. mb, pp. 21, bibliography. WavShington, D. C , 1924. 

The authors in the first place draw attention to the fact that a consi¬ 
derable amount of potash suitable for fertilisers can be recovered not only 
from cement furnaces, but also from blast-furnaces (Rost, W. H. Extrac¬ 
tion of Potash from Natural Silicates, Circular No. 71, Bureau of Soils 
pp. i-io. Original Communication, Eighth International Concur css of Ap¬ 
plied Chemistry, No. 15, pp. 217-229, 1912), although the amount of K ^>0 
recoverable is more difficult to calculate in the case of the blast-furnace, 
since the substances with which it is fed (inim*ral iron, limestone, or dolo¬ 
mite, and coke) are derived from different sources, vary greatly in chem¬ 
ical composition and are mixed every lime in different proportions. If, 
however, the average amount of each substance consumed annually is 
taken into account, as well as its average potash content (found by analysis) 
there is no difliculty in calculating the total quantity of KgO that passes 
into the blast-furnace, while by means of a large number of analyses the 
average amount of K2O contained in the slag produced annually can also 
be estimated. 

On substracting from the potash annually introduced the amount that 
has been recovered from the slag, we obtain the quantity of potash annually 
lost by volatilisation in the blast-furnace industry. 

The authors give statistical data showing that 84000 tons of K^O 
are annually volatilised in the United States in the above industry, where¬ 
as 87 000 tons are thus lost in the cement industry. It must, however, 
be remembered that the number of blast-furnace plants in the United Sta¬ 
tes is more than double that of the cement furnaces. Further, in each plant 
much less potash was recovered from the blast-furnaces (unless in special 
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cases where the furnaces were fed substances unusually rich in K^^O), 
than from the cement furnaces. 

In order to recover much potash from blast-furnaces, the authors 
state that a more modern system of purifying the furnace gases must be 
adopted in place of the washing method now in use. They advise a dry 
system (for instance, the Cottreu. precipitator, Haeteky and Beths* 
system and the Keing Wiedekin system). 

Although owing to the large number of existing blast-furnaces, the 
precipitate from the gases would form a considerable potential source of 
K/.) to be drawn upon in case of need, the authors do not consider the 
regular recovery of the potash advisable in every instance. 

h. M. 

Syi The Recovery of Potash fronni Kelp. 

Robeson, S C (Macdonald College, P Q) Sdeniific inilUtii, \ o \ IV, 
No JO, pp ^14-321, bibliography Ottawa, 1924 

'J'he author gnes a bnei account ol ])iV-vv<ir sources oi ])()tash, mainly 
from the economic standjKnnt and then describes 111 detail the two most 
im])oitant VMricties of seaweed from which kelp is made, V6//5> />v- 

nfera and StrcocvUis luctkeana These species are tound m groves along 
the P<iciiic Coast, Alaska and othei aieas , tlie Pugel vSound gu)\es alone 
.ire estimated to yield ^90000 tons of wet kelj) per >cai, and llio^e 111 
South liastern Alaska S ooc) 0000 tons 

The pot.ish and iodine content \aries v^ith the specie.s and the local- 
it\ , the iodine content <lirnnislies in northern waters 


(l>n(a) 

% r<)ta‘.h 

'‘0 Iodine 

"0 Nitrogen 

Nereocv!itti> Max. 

. 31 \ 

1 0 2b 1 

! ^ 53 

Min 

n 3 « 

nil 1 

0 gb 

Macfocvittts Max, . 

i« 30 

0 20 1 

1 2 bg 

Mm. 

1 0.92 

ml 1 

0 74 


The nitrogen content varies inversely as the potash Sodium occurs 
to the extent of one-third the total weight of iiotassium 

The following is list of methods ot tiealmeiit of kel]) ioi agricul¬ 
tural puriioses 

{a) Partial drying, separation ot efflorescent salts. ]tr\dng and 
grinding the residuum for use as a low-grade potash tertiliscr , 

(b) JCxtraction of most oi potash and iodine by lixiviation ironi fresh 
material; evaporation of solution to diyuiess and chaning, followed by 
sexraration of potash and iodine , residuum dried and ground to form 
humus fertiliser; 

(c) Complete charring and lixiviation ot kelp. Only 80 of iodine 
can be recovered. ; 

(d) Dried and ground kelp crude source of potash applied directly 
to laud. Iodine is lost and cost of transport increased. 

A comparison was made of the material values of aluiiite, kelp, po- 
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tassium sulphate and potassiuni chloride, the amounts applied being 
equivalent in potash ; the kelp was dried and powdered. The best re¬ 
sult was given by potassium sulphate and the worst by raw alunite; 
potassiuni chloride and kelp were approximately of equal value. 

W. S. G. 


872. The Origin of Saltpetre in Chili. 

Stokiasa, J t^ber den Ursprung des Saltpeters in Chile. Chemiker 
Zeitung, Vol. XLVIII, No. 1, p. 4. C6then, 1Q24. 

Chili saltpetre, or “ Caliche comes chiefly from the province of 
Tarapaua and may be divided, from the technical point of view, into three 
qualities, the best contains 40-50 % of sodium nitrate, the medium 
30-40 % and the most inferior 17-30 % The author states that very 
Similar results are obtained from the analysis of “ Caliche (freed from so¬ 
dium nitrate) and of volcanic products. Large quantities of ammonium 
chloride have been found in the hot lava of Vesuvius. Eruptive products 
frequently contain nitrogen in the form of ammonia. The researches of 
the author have shown that the following substances are certainly emitted 
from the craters of volcanoes . sulphuretted hydrogen, ammonia, hydro¬ 
chloric acid, hydrofluoric acid and carbon dioxide, while the lapillae, bombs 
red and grey ashes and also the lava contain * hydrogen, oxygen, sulphur, 
fluorine, chlorine, iodine, antimony, arsenic, phosphorus, boron, silicon, 
as well as potassium, sodium, strontium, barium, magnesium, zinc, alu¬ 
minium, titanium, iron, nickel, cobalt, manganese, molybdenum, iron and 
bismuth. 

''Caliche'', " Koska ", " Chuca" and "Loza" (the latter occurs 
in the surface of the natural nitrate beneath which is a rocky conglome¬ 
rate known as " Coska "), were found on analysis to be radioactive. 
Radioactivity is a property of all volcanic eruption products and the 
ashes of certain extinct volcanoes of Czecho-Slovakia are highly radio¬ 
active. 

The author gives the various theories held respecting the origin 
of “ Caliche ". According to the oldest hypothesis, it is derived from 
animal excrement and from the actual bodies of animals. 

Noixner (1868), believed it to have been formed from marine 
seaweeds, for as is well known, these plants contain iodine, a substance 
also found in " Caliche". Gauthier and Matteucci however have 
proved that traces of iodine are also to be met with in volcanic products. 

The author is opposed to Noeener's theory since it is difficult to 
believe that the enormous amount of nitrogen present in " Caliche" 
is not due to the nitrifying of ammonium of volcanic origin. This solu¬ 
tion indeed seems the more probable seeing that Chili is a very volcanic 
country. Further, marine plants could not well have produced a similar 
amount of nitrogen, and as littoral deposits of seaweeds are poor in radio¬ 
active substances, the radioactivity of volcanic regions situated on the 
coast must practically be wholly due to the eruptive products occur- 
nng there. 
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Manurial experiments with Beta vulgaris have proved that the nitrogen 
derived from natural sodium nitrate is more effective as a fertiliser than 
nitrogen from artificial nitrate ; this is probably due to the fact that in 
Chili nitrate, iodine is constantly found under the forms of iodates and 
periodates and, as has been proved, iodine plays an active part in the 
metamorphoses of carbon within the cell and especially in the formation 
of pentoses. 

It has been found that even 1.53-2.2 kg. of iodine in the form of 
iodide greatly increases the sugar percentage of sugar-beets. B. 

873. Is the Fertilising Property of Chili Saltpetre affected by the 

Presence of Iodine in the Nitrate itself, and by its own possible 

Radioactivity ? 

Von FKn.iTZEN and H. Egner. Wird die Diingerworkiing des Chil Salpe- 
ters durch seinen lodgehalt und etwaige Radioaklivitat des Salpeters be- 
einfiiisst ? Cheniiker Zeituvg, Year ^5, No. 60, pp. 325-326. Cothen, 1924. 

According to Stokeasa, Chili saltpetre owes its origin to a combina¬ 
tion of volcanic, biochemical and radioactive processes. This h^^pothesis 
renders superfluous any recourse to the marine-algae deposits theory of the 
nitrate, vSince the iodine always pre.sent in it is regularly found in volcanic 
])roducts. vStokeasa's experiments which seemed to show that the 
different fertilising action of natural sodium nitrate as compared with the 
synthetic X)roduct needs confirmation, but German agricultural chemists 
are of opinion that the former is the more potent fertiliser which statement 
has not been opposed in any of the more recent manurial treatises. 

Stokeasa regards the superiority he attributes to the natural nitrate 
(which he believes to have been proved by manurial experiments on sugar- 
beets) as due to the presence of iodine, but the case he quotes is not conclu¬ 
sive, because the iodine content of Chili saltpetre is so small as to exclude 
all idea of any general action on the part of the iodine. 

A further objection has also been urged against Stoklasa's view: viz., 
the iodine in his experiments was applied in the form of iodide whereas, 
in natural nitrate of sodium only iodates and periodates are present. Since, 
however, no differences have so far been observed between the action 
of iodides and of iodates and periodates respectively this objection has no 
facts to support it. 

The experiments hitherto made upon the action of iodine as a stimul¬ 
ating principle have ^fielded somewhat contradictory results. LoEiw is 
of opinion that traces of iodine are necessary to the development of maize, 
whereas Bohn and Winterstein maintain that the presence of iodine in 
cidtivated plants is purely accidental. 

Another theorj^' put forward to account for the supposed superiority 
of the natural sodium nitrate is its possible radioactivity. Stokeasa con¬ 
siders the latter as a factor of little importance, whereas E. G. Doereee 
expresses himself on this point as follows ** iodine has a very favourable 
action on their (the sugarbeets) development; this is due to the presence 
of radium 
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Many fertilisers have been put forward as being radioactive, but they 
nearly all gave negative results. On being investigated, the radioactivity 
of some of these substances was found to be as follows: — 

Commercial Chili Saltpetre. A«o 

White and brown “ Caliche A . A =* o 

Whitish-Yellow “ Caliche *’ B. A ~ o 

Catalytic ratlio-active fertiliser . ... A = o 504 

(A *= total activity) 

Although the present methods of investigation are not accurate enough 
to reveal minute traces of radium, the above date are sufficient for all 
practical purposes. G. B. 

874. The Action of Dicyanamide and Guanil Urea Sulphate on Plant 

Growth. 

McOuinn, a. F. (New Jersey Agricultural Experiment Station) S.rU 
Science, Vol. XVIl, No. 6, pp. 457-499, bibliography B.iltimort', Md., 19.^4 

Dicyanamide and guanil urea sulphate (the sulphate of diocyaii- 
amide), occur as impurities in synthetic urea in the proportion of 
Hence, it was very necessary' to determine whether these substances are 
inimical to plant growth, for it they i^roved injurious it would not be 
advisable to use urea as a fertiliser. 

The results of the author’s exi>eriinents were as follows : 

Neither dicyanamide nor guanil urea sulphate hinders 01 inhibits 
germination, it it is applied in small quantities and comes into direct 
contact with the seeds. Dicy anamide is mildly toxic when a large amount 
is used and forms the only source of nitrogen, otherwivSe the only' injury' 
done is to scorch slightly the tips of the seedlings. (Uianil urea sulphate 
is not toxic to plants, even when applied in relatively’ large quantities, 
and forms a source of available nitrogen, although it is assimilated very 
slowly. 

Excessively small amounts of dicyanamide arrest the nitrification 
process, but do not hinder ammonification. Guanil urea sulphate de¬ 
lays nitrification, but has no effect upon ammonification. Neither di¬ 
cyanamide nor guanil urea sulphate acts in any' way upon the bacteria 
or fungi of the soil. 

Dicyanamide is fairly stable in the soil, and though guanil urea sul¬ 
phate decomposes with the production of ammonia, the process is some¬ 
what slow. 

The fertilising property of urea is about equal to that of sodium ni¬ 
trate and is not decreased even when the urea contaings 10 % of nitro¬ 
gen in the form of dicyanamide, or guanil sulphate of urea. A. F. 

875. Absorption and Leaching of the Nitrogen when Urea and Am¬ 
monium Chloride are Applied as Fertilisers. 

Van Hakeevei<d-Lako, C. H. (Proefstation voor de Javansuikerindustrie). 
De absorptie en nitspoeling van sticstof bij bemesting met ureum en met 
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ammonium*chloride. Archiv voor de Smkerindustrie in Nederlandsck Indii, 
No. 8, Soerabaja, 1924. 

J. Kxjyper had already published in the above “ Archiv 
p. 21) the results obtained from some comparative experiments carried 
out with urea and ammonium sulphate, which seemed to prove that there 
is little difference between the manorial value of these two substances. 
Subsequent experiments confirmed these results in the main, for only 
in two tests did the value of urea prove to be the lower. The present 
researches were undertaken with the object of studying the leaching of 
urea as compared with that of ammonium chloride and Chili nitrate. 
The experiments were made on different Java soils, care being taken to 
select types that while they were not sandy, still allowed leaching to 
take place. A liberal supply of water was insured by means of a column 
21 cm. in height. 

The chloride of ammonium was removed with difficulty, the max¬ 
imum washed out being i % ; even smaller values were obtained with 
ammonium sulphate, the differences recorded being negligible. On the 
other hand, as much as 88 % of the ureic nitrogen was washed out of 
the soils studied, while the nitrate nitrogen was entirely removed. From 
one soil (Maiong) which contained a small quantity of weathered tuff, 
all the urea was washed out. Probably a very small amount of the urea 
was absorbed by a soil constituent (presumably humus). Practically, 
urea and Chili nitrate are removed by water to about the same extent. 

A. F. 


876. The Carbon Cycle and Carbonic Fertilisation. 

ManoK, Iv. Le cycle du carbone et la fertilisation carbonique. Vuidnstrie 
chimique, Year XI, No. 121, pp. 5O-58, No. 123, pp. 152-154. Paris, 1924. 

The author gives a comprehensive description of the diagram repro¬ 
duced on the figure and states what is known at present on the subject of the 
carbon cycle (See fig. 126). He also mentions the ex]^>eriments of Krki\si,er, 
Keein, Reinatt, Flsher and Rikokl as being especially interesting to agri¬ 
culturists since they i)rove plant-growi:h to be much stimulated by the 
presence of small amounts of carbon dioxide in the atmosphere. 

As is well-known, carbonic fertilisation insures a better utilisation of 
the soil by plants and enables them to assimilate larger amounts of 
nitrogen, potassium, phosphorus, etc., and thus to turn to better account 
fertilisers and stable manure. Riepee explains the good results obtained 
by using mould rich in humus for rapidly-growdng plants as being due to 
the action of carbon dioxide. Experiments have proved that large crops 
can be obtained by means of carbonic fertilisation, and Leverkusen even 
goes so far as to say it will become in time an absolute necessity. 

The author treats of the conditions necessary for the formation of peat, 
lignite and petroleum. 

The existence of peat seems to be essentially due to the presence of a 
great abundance of aquatic, or moisture-living plants, growing on a soil 
that retains water easily, and to a very high temperature causing a luxurious 
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but low growth, so that decomposition may not take place very rapidly 
Peat generally contains 45-65 % volatile matter with a percentage of car¬ 
bon of from 25-60, oxygen 30-55, hydrogen 5-8, nitrogen o 5-3.5, ash rarely 
below 5 The most important elements of the ash are lime 6-45 %, iron 
oxide 5-70 %. sulphunc acid 4-18 magnesia up to 24 %, sodium up to 



Az =* nitrogen , O ^ oxygen , HjO water , COj = carbon dioxide , F »» feldspar 
H *= carbohydrate , C « calaum carbonate , B ** fossil carbon , K « nitrogenous organic 
matter, U humus, a «= assimilation of chlorophyll, b ~ bacterial action and synthetic 
factors , c « sedimentation , d = secondary combustion , e =« direct combustion , f « res¬ 
piration combustion , g = calcmation , h = respiration , i putrefaction , m «= atmospheric 
oxygen and water vapour , n mdirect combustion, P ~ petroleum, M «« animal products, 
& « aluminium silicate (clay) 

6 %, potassium up to 4 %, alumimum 1-3 %, phosphoric acid 1-7 %. 
carbon dioxide up to 30 %. hydrochloric acid 3 % The heating capacity 
of peat vanes from 4000 - 58 000 calories per kg 

lagmtes are found in Tertiary rocks and may be divided into 4 dis¬ 
tinct classes hgmte composed of fossihsed tree-trunks that have been 
compressed and blackened by remaimng long buned, but still retain their 
ligneous structure , earthy hgmtes, pulverent masses closely resembling 
peat, dry lignite, a dark brown, or black fuel which is hard, resonant, tena¬ 
cious and dull rather than glossy; oily lignites that are softer, and more m 
flammable and disintegrate when subjected to heat 
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Coal and anthracite are fuels found in the Lower Secondary, or Upper 
rrimary, rocks. Coals form a continuous series from lignite up to anthra¬ 
cite and contain a percentage of carbon ranging from 50-90. According to 
KKNArvr the following formula expresses more or less accurately the reac¬ 
tions that have taken place : 

(C 6 H,o O 5 ) 8-2 (C 5 He O) 4 14 (CH^) + (CO^) + 6 H,0 

plant fibre Coal Methaiie Carbon Water 

Dioxide 

Petroleum (i) is probably formed from plant or animal remains. The 
slow alteration of oiganic matter produces a continual return of carbon to 
the slate ol CO., which is Liken up again by plants and thus resumes its 
emlless cycle A. C. M. 


877. Agents Stimulating Plant Growth. 

l/)icw, O Uber Reizmittel des Pihmzenwachstums. Chemiker Zeiiung* 
Vol XLVIII, Xo 71, pp ”^91-80-^ Cothen, 1924 

The author defiius the term, stimylating agent, and quotes Huppe's 
fundamental biological law according to which any substance that 
kills the protoplasm if used in a given concentration, will only retard 
growth if emploted in smaller doses, and will act as a stimulant increas¬ 
ing the vitality of the organism if the quantity introduced is still smaller. 

(3n using different substances as stimulants it is seen that the in¬ 
creased development produced may be due to various causes ; the stimu¬ 
lant may act favourably upon the respiratory function, or it may 
hasten certain processes taking place within the cells, or even increase 
chlorophyll activity. * 

The author enumerates the experiments he has made, but states 
that many of them have only a theoretical value because the substances 
used as stimulants were very expensive. The experiments conducted 
with manganese salts, sodium fluoride and potassium iodide can however 
be regarded as of practical importance, and data are given showing the 
improved yield due to potassium iodide. 

Sodium fluoride produced a crop increase of 18 %. As regards the 
manganese salts, it should be observed that the weaiker action of the 
carbonate as compared with the sulphate, is perhaps due to the finer 
subdivision of the latter. 

The author then studies the effect of stimulants on different species 
of plant and states that Leguminosae are more susceptible to stimulants 
than Gramineae, tobacco plants are favourably affected by manganese 
sulphate and to an even greater extent by manganese sulphate mixed 
with iron sulphate ; the latter possesses a strong stimulaing property 
as was shown by Hietner, who used it in cultural experiments with lu¬ 
pins. The author has found that better results are obtained if the man- 

(i) Sec E. Jone xgao. No. 6a6, and E. July, 1921, No. 704. 
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ganese is applied to the germinated seeds than if used before the seed 
is sown. 

An account is also given of Hoitda's arboricultural experiments, with 
comparative data respecting the height and weight of plants manured 
with tlie following substances: calcium nitrate, manganese sulphate, 
iron sulphate, sodium chloride and sodium nitrate. The results show 
clearly the superiority of manganese sulphate. 

It is necessary to consider the nature of the soil before applying any 
of these stimulating substances, for it would be ill-advised, for instance, 
to use manganese salts on land already containing suihcient compounds 
of manganese. Schui^ze has obtained good results from manuring su¬ 
gar-beets with manganese, and vStokeasa draws attention to the beneficial 
effect of this substance in the presence of aluminium sulphate. 

Rrvs obtained good results with peroxide of manganese. 

KaysER and Marchand have found that sulphate of manganese 
encourages alcoholic fermentation. 

Dr. HieTnek is at present eng«iged in very interesting lesearches 
on the action of manganese. A. V. 

878. Glumina ”, a New Fertiliser. 

Lo Monaco, I) Unnuovofertiliz/ante ‘ Clumin'i'* fj Sf spcunicm 
agraru itahane, Vol LVII, Putts 4 5-f)^ pp 21 ^-2 Koine, 102 | 

From observing the effect of asphyxiating gases on plant and animal 
substances, the author obtained the idea that chlorine gas might be employ¬ 
ed for agricultural purjioses, especially for stimulating seed germination. 
New seeds after having been gassed for a short time, especially in the case 
of peas, soon germinate and send out a radicle and long plumule. Wheat 
a!tid bean seeds that have been subjected to the action of chlorine were 
found to germinate sooner than the controls and to flower and fruit more 
freely. There was also a great difference between the underground and 
the aerial parts of wheat plants that had been treated, as compared with the 
control specimens. 

The halogens dissolved in the water are the substances that chiefly 
hasten germination. Similar experiments have been carried out by Hi^m- 
boedt, Remond and Nobbe, but the results were not always in agreement, 
the determination of the chlorine was always omitted, and the caustic, 
corrosive action of chlorine water upon the embryo was not prevented, 
either when the seeds were immersed in the solution, or when the latter was 
sprinkled over the soil after sowing. Germination is connected with the 
transformation of the nitrogenous substances of the seed into more soluble 
compounds with a smaller molecule. In order to start this process of 
hydrolysis many factors are required, viz., a certain temperature, percentage 
of moisture, etc. Since chlorine possesses the property of hydrolising cer¬ 
tain organic substances and transforming them into amino-acids, it is 
able to stimulate germination and take the place of other ph)rsical factors, 
especially in the case of dry seeds in which the nitrogenous susbstance is 
not completely destroyed, and which still contain a large amount of water. 

[SIS] 
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The author tried to find some substance that could prevent the caustic 
action of the halogen gases on the germinating seeds and yet not interfere with 
the stimulating action. He discovered that vegetable soil after being treated 
with gas could be employed as a fertiliser on land sown with wheat. This 
fertiliser, which he calls Clumina, has given satisfactory results. In 
experimental trials on wheat, the author advises the application of i to 
2 kg. of Clumina per lOO sq. metres. The fertiliser should nearly all be spread 
at sowing-time, only a small part (less than 34)» being reserved for dressing 
the crop before the spring. The author has gassed other substances be¬ 
side vegetable mould and found that the more nitrogen they contained the 
higher their fertilising property became. A. C. M. 

879. The Effect of Several Mineral Fertilisers upon the Nodulation of 

Virginia Soy Beans. 

PiCRKiNS, A. T. 'New Jer^ey Agricultural Experiment Station) Soil 
Science, Vol XVll, No (>, })]) J3Q-447, bibliography Baltimore, Md , 1924 

The experimental results obtained by previous workers did not agree 
as to llie effect exercised by chemical fertiliser.s upon the b^rmation of 
nodules on the roots of the soy-bean The object of the author’s study 
was to determine this effect when the unknowai factors W'ere reduced to a 
mithmum and the known factors w'cre controlled as much as possible. 

In the fir^t ])lace, it w^as found that where there was little or no lime, 
the application of a fertilising mixture composed of calciiun carbonate, 
sodium phosphate and potassium chloride produced few nodules on the 
soy-bean roots. This corres]>onds with the results obtained in the case 
of oth(,r leguminosae. 

Tile .study of the isolated action of true fertilisers showed phosphates 
(acid phos])liate) not to he necessar}' to nodule formation; indeed a large 
amount of such ])hosi)hates had tlie effect of reducing the nuiulier of no¬ 
dules. Small quantities of potassium (potassium chloride) appeared to 
]>roinote nodulation, although the figures obtained may be due to experi¬ 
mental error. When the amount of jiotassium was increased, symbiosis 
immediately stopped , this was }>erha])s caused by the excess of chloride 
or of potassium ions, the rise of osmotic pressure, or some other factor. 
Pnictically, ])otas.siuin is not required for nodulation. 

As regards nitrogen (sodium nitrate), the conditions of the experi¬ 
ment ])revented any very accurate results being obtained, for it is alw’ays 
possible that atmospheric nitrogen may have been utilised by the plants. 
However, even if fixed nitrogen is not indispensable for nodule formation, 
the latter is promoted by small amounts of nitrogen, but inhibited by large 
amounts. 

Tlie presence of calcium is necessary’, but the growlh of nodules is 
not increased by adding to the supply of lime. 

The inhibiting action of large quantities of phosphates is in direct 
proportion to the aviiilability of these salts and does not depend on their 
acidity, or upon osmotic pressure, but must be attributed to some other 
factor affecting the physiological activity of the plant. 
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The favourable action of lime is not due to this base counteracting 
the effect of the root-acidity but rather to the neutralisation of non-acid 
toxic ions and to the effect exercised by calcium upon the growth of the 
seedlings. 

Under practical conditions, phosphates and potassium may encourage 
nodulation by counterbalancing the action of some toxic factor (iron, 
manganese, aluminiuhi), present in the soil. Lime may act in like man¬ 
ner, and further, since it enters into the mechanism of nitrogen fixation, 
its presence may increase, just as its absence hinders the growth of the 
young plant. A, 


Agricultural Botany. 


880. Law of the Influence of Different Factors upon Plant Growth. 

Ml^rscHERl,ICli, A Das Wirkungsgesetz der Waclistumfaktoren imd das 
Wastumsgesetz der Pflanzen Mitteilungen der Deutsche^ L.afidwtvtschalt!*- 
Gesellschaft, Year XXXIX, Part 12, pp 214-215. Berlin, 192^. 



A distinction must be made between two very important laws of 
plant physiology : the law of the influence of growth factors and the law 
governing growth. The first law, as its name implies, teachCvS us that the 
yield varies with the increase of one or other of the growth factors, while 

from the second law we learn that the yield 
varies with the development of the plant 
and also with time. 

The increased yield due to the influence 
of a single factor can be studied by simply 
varying this factor and keeping all the other 
factors unchanged. Under these conditions, 
the yield of a plant increases with the 
addition of fertilising substances and ac¬ 
cording to a fixed law, the law of the in¬ 
fluence of the growth factor, which may 
be expressed as follows: Every increase in 
yield is proportionate to the difference be¬ 
tween the maximum yield it is possible to 
obtain and the yield already obtained, and 
this until the maximum yield is obtained. If we take 100 as being 
this maximum yield and suppose that the first application of the ferti¬ 
liser has produced 50, there is then another 50 to be made up. A second 
and equal dressing will give an increase of 25 ; we are then still 25 short 
of the maximum yield, but the third application of the fertiliser will 
give 12.5 etc. The maximum yield is itself limited by the conditions 
that determine the other growth factors which, as we have said, remain 
unchanged. 

If .d be the maximum yield, b the amount of the fertiliser already 
in the soil, c the effective power of the fertiliser in question, x the amount 

[88#] 


Fig. 127 — Curve 
of Tyiebig 
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of the fertiliser and y the yield to be determined; we get the following 
formula: 

log. {A —y) log. A — c (a; + 6 ). 



Fig 128. — Curve Fio 129 — Curve 

of Russell of Mitscherhch 


The author has plotted curves obtained from experiments made to 
show the working of this law and, in this way, gives its mathematical 



Fioo. 130, 131, 132. — Proof of the effect of growth factors as shown by Darmstadt. 


expression. He lays stress upon the complete agreement between the 
calculated values and those found by the experiment. 

The first part of the curve always takes a rectilineal course. Its 
shape shows that progress is being made towards a maximum yield; 

[BSS] 
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the curve is always inclined towards the right and has no point of inflexion. 
This curve proves that the old law of Liebio is incorrect. The law of 
the minimum implies proportionaliy; Liebig's law applies to the rec¬ 
tilinear section of the curve, but to no other. 

As the curves obtained show, there are never any points of inflexion. 
Russele's S-shaped curve therefore finds no justification. On the other 



Fig. 133 — l*roof of the effect 
of j^’owth fdctorb ab shown 
by Darmstadt. 



Fig. 1^4 — Proof of the effect 
of growth factors as shown 
b> Darmstadt. 


hand, a curve of this kind is obtained when two growtli factors vary 
at the same time; water, light, heat, for instance, may be the second 
factor A fertiliser with double action, such as ammonium superpho.sphate, 
can have the same effect. 

Since during the period of development, all the growth factors come 
into play in the course of time, the second law, that of plant growth, 
clearly reveals its working by an S-shaped curve. The author announces 
the appearance of a series of studies on the law of plant growth. R. D. 

881. The Relative Importance of the Carbon Dioxide of the Soil and of 

the Atmosphere in Plant Growth. 

REinau, B H. Der Anteil der Bodenburtigen und der almospharischen 
Kohlensaure iu Ackerbau Die Tecknik in der Landwirtschaft, Year 5, No. 2 
pp 95-103, figs 4, tables 2 Berlin, 1924. 

The author refers to his earlier studies, begun in 1911, on the effect 
of carbon dioxide on plant growth. In the course of these investigations, 

[»si] 
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he devised a small manure distributor for <c O C O » which is used to great 
advantage in greenhouses by many gardeners. 

Data are given showing the considerable variations in the carbon di¬ 
oxide content of the atmosphere according to the hour, the level at which the 
air samples are taken, the season, amount of light, direction of the wind and 
the temperature. Thus, for 
instance, in the same place, 
shortly before dawn, the 
carbon dioxide content of 
the air was found to be 
216 / TOO 000 as against 
29/100 000 in sunny, wind¬ 
less weather at midday. 

The nearer the soil the air 
sample is taken, the more 
CO. it contains, due to the 
microorganisms of the soil. 

At 5.40 p.m., 28/100000 
of CO, were found 160 cm. 
above soil level as against 
68/100 000 at the same 
hour, but at a height of 
only JO c. This last figure 
was only obtained in the 
open at 8.27 p. m. Although 
at 8.50 p. m. on a level with 
the foliage, only 136/100 
000 were recorded, this fi¬ 
gure rose to 198/100 000 a 
quarter of an hour later as 
a result of the cessation of 
assimilation. The variat¬ 
ions in the CO2 content of the air at 80 cm. from soil level are given, 
together with the variations of the temperature recorded at the same time. 

During the whole vegetation period, the soil liberates CO^ to the extent 
of I gm. per square metre and per hour. The atmosphere is a constant re¬ 
serve of carbon dioxide, 100000 litres of air containing about 30 litres of 
CO2, while at soil level, many estimations have shown that 100 000 litres 
of air often contain as much as 200 litres CO^. 

The COa of the air and the soil may reach the leaves of plants by means 
of the wind and by diffusion. Under normal conditions, the effect of Ae wind 
is negligible because the resistance opposed by the plants stops the 
progress of the wind as soon as it reaches the edge of the field. 

According to Brown and Escombe, the diffusion is regulated by the 
following law. In the case of a CO3 content of i/ioo 000 and at a height of 
I. cm., 0.130 gm, pass over one square metre of surface in i hour. From this 
it can be deduced that most of the CO* supplied to plants comes from the 
soil rather than from the air, owing to the great difference of the CO, 

[SSI] 
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Fig. I — Variition in contait of carbonic anh>dride 
at 80 cm. above soil level, dependant upon varia¬ 
tion in temperature 

A « midnight; B = midday; C ——— «= average value 
of atmospheric COj at level of leaves 80 cm. above 

soil; U.. calculated value of atmospheric 

COj under normal conditions; E —- = variation 
of temperature durmg the measurements; average 
value, F.. tdem, calculated value; x tem¬ 

perature; y COj in loo ooo 1.; 2 ** data 
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content at the two levels and the close proximity of the leaves to 
the soil. 

These theories have been confirmed by vegetation experiments. The 
CO2 content of the air was measured by an apparatus specially constructed 
for the purpose by Petterson and Sonden, and described by the author. 
The samples were taken at the following levels : a) near the soil, but suffi¬ 
ciently high to prevent the sample absorbing any of the air from the soil; 
6) at the level at which the leaves being well illuminated can assimilate 
CO2 freely ; c) from i.5-2.5 metres above the soil, that is the say in the nor¬ 
mal air. The rapid variations in CO^ content made it necessary to take the 
three samples at the three levels as quickly as possible. The special appara¬ 
tus was devised for the purpose of mekting these requirements. 

Some estimations made in absolutely closed greenhouses nui}" here be 
mentioned. On a very bright day in August 1922, a very low CO2 content 

of 14/100 000 was found ; 6 tablets of 
" OCO"' (= to 600 litres ofCO^) were 
introduced by means of the manure 
distributor which raised the carbon 
dioxide content of the air to 80/100000 
so that the leaves' which had ceas¬ 
ed assimilation resumed their usual 
activity, The average CO2 content 
in the greenhouse was 50/100 000 ; 
it fell to 30 and even 20, in bright 
sunshine and rose to 130 in the dark. 
The part played by the sun in supply¬ 
ing CO2 is clearly shown by the follow¬ 
ing results obtained with the OCO '' 
distributor In a greenhouse where 
the floor was either made of cement, or 
trodden down hard, there was, in addi¬ 
tion to a few pot plants, a vine-branch 
that belonged to a stock growing outside and had dragged out a miserable 
existence for 15 years and was completely barren. The author gave 100 li¬ 
tres of "‘OCO ' twice a day for this vine-branch, which then produced normal 
leaves, and for the first time for many years bore fine grapes. This is ex¬ 
plained by the fact that the branch received no CO^ from the hard, or paved^ 
floor, while any given off by the soil in the pots was absorbed by the pot 
plants themselves. Other food substances such as salts and water were 
supplied to the vine-branch from its roots that ran underground. In 
another table, the author gives a large number of data from recent 
experiments made on the CO2 content of air in the open; the conditions 
of the experiments, crops, cultural operations, fertilisers, nature of soil, 
moisture, temperature, wind, insolation, level at which sample was 
taken etc., being also recorded. From these data it is seen that at the 
level of the leaves, in full daylight, a very distinct minimum is observable; 
the maximum is found at the level of the soil, while in normal air above 
the plants there is an intermediate value between the maximum and 

[881] 



Fig. 136. — Content of carbonic anhy¬ 
dride in the atmosphere at soil level, 
at the level of the leaves and in the 
normal air above the plants, according 
to the author, Bomcmann and former 
conceptions. 

A « Dr. Reinau; B « Dr. Bornemann; 

C « former methoth*. 
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minimum. On the basis of these observations the following remarks may 
be made (see fig. 136) : 

A. If there were any justification for the views of the old school which 
are still held by Mitscherlich and I^emmermann, who maintain that the 
atmosphere is the sole source of the CO^ supply of plants, we should have 
the finely drawn curve where the maximum CO^ content is in the air and 
the minimum in the soil. 

B. If the soil alone supplied CO* to plants as Vormemann believes, 
we should have the dotted curved where the COj content falls on leaving 
the soil (maximum) and continues decreasing till it reaches the air (min¬ 
imum). 

C. As a matter of fact, the curve takes the course marked out by the 
thick line and the minimum is reached at the level of the leaves. 

Thus, the air and the soil both play their part is supplying carbon 
dioxide to the leaves, but as is shown by the figures in the tables, and by 
the author's calculations, the soil is the chief source of this gas. On an 
average, it may be said that the amount supplied by the air is not i/io of 
that supplied by the soil. 

Thus, the soil is the important source of CO. from the economic point of 
vieik) and for farm crops. Calculations based on experiment show also that 
the soil is able to provide all the CO3 required by plants. 

This important conclusion justifies the interest attaching to all investi¬ 
gations directed to the determination of how far the carbon dioxide produc¬ 
tion of the soil is affected by methods of cultivation, fertihsers, «ind the 
nature of the soil. R. D. 

882. The Effect of Hydrogen Ions and Neutral Salts Ions upon the 

Germination and Development of Wheat. 

LundEGARDH H (Okologische Station von Hallands Vadero, Sweden). 
tJber die Interferen/Avirkung von Wasserstoffioneu und Neutralsalzioncn auf 
Keimung und Wackslum des Weizens. Btochemische Zeilsihnft, Vol 140, Parts I 
and 11, pp. diagrams 5. Berlin. X024. 

The author mentions the results of his fiist exjierinients showing the 
alteration pioduced in the action of the hydrogen ion by the presence of 
the calcium and the aninioniuui ion. 

The injurious effect of the hydrogen ion is partly counteracted by the 
above ions, but seems to be inciea.sed by the aluminium ion. 

In his experiments with calcium chloride, the author found that plants 
growing in slightly acid soil are very susceptible to even small variations 
in the amount of calcium chloride supplied (see fig. 137)* fact that 

very small quantities of calcium suffice to weaken peiceptibly the action 
of tlie hydrogen ion present, is of great importance for the cultivation and 
geographical distribution of plants. It is probable that the effects of 
liming, which have hitherto been attributed to the neutralisation of injurious 
acids, are partially due to the counteraction of ions. 

The author has carried out other experiments with potassium chloride 
and sodium phosphate. The action of sodium phosphate is similar to that 

[»»»] 
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Fig. 137. — Curve Ph of growth 
X « yield; y«»PH;A~‘f5occ ( 
n/io; B =» 4 - o 5 cc CaCl; C =* wit 


of calcium chloride in as far as it is 
greatest in soil with a distinctly acid 
reaction. Potassium chloride has an 
energetic action upon plant growth 
in slightly acid soils and there is no 
doubt that 5.6-4 3 % of sodium phos¬ 
phate has an active effect in counter¬ 
acting the toxic action of the hydro¬ 
gen ion. 

The author then refers to his stu¬ 
dies on the effect of the concentration 
of the hydrogen ion upon tlie germin¬ 
ation of wheat. He divides the grains 
into three classes according to their 
t germination. The results of these 


salts. experiments showed that the hydrogen 

ion has relatively a very slight effect 
upon the vitality of seeds, but that its action is chiefly confined to reducing 


the speed of certain growth processes 
to retarding root development 

The effect of the salts upon ger¬ 
mination naturally extends to the 
whole crop and the very light weight 
of wheat grown on strongly acid soils 
appears to be due to poor germinat¬ 
ion. In normal soil (P® 5 65 - 4.5) 
the favourable action of the salts 
upon developement is clearly shown, 
although their action on germination 
appears less (see figs. 139 and 141). 

The author attributes the action 
of neutral salts upon the hydrogen 
ion, a phenomenon of general occur¬ 
rence, to the effect of the well-known 
antagonism between the cations and 
anions of neutral salts. 

^ The fact that ammonium chlo¬ 
ride, potassium chloride and sodium 


during germination and esix^cially 



6.5 5 , 6 $ 4.3 5.0 
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phosphate are all antagonistic to the 138 - Curve Ph of growth 

hydrogen ion is of great importance x « wdght of yield; y « P® ; 

to plants, since these compounds a«= 4-KCI; b** 4-NaH|P04; 

are always present in the soil and C « CaCi*« d « without salts, 

are indispensable components of the 
nutritive substances required by the plant organism. 

The conditions obtaining in ordinary soil are not as simple as those pro¬ 
duced in the laboratory. Under natural conditions, a strong concentra¬ 
tion of the hydrogen ion is always accompanied by the presence of the ion 
of aluminium which according to same authors, is responsible for the tox- 
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icity of acid soil. The beneficial action of certain salts can thus be explain¬ 
ed by their counteracting the effects of both the hydrogen and the alumin- 



Fig 139 ~ Curve Ph of germination 
of wheat in water 
X « percentage of germination , 

V ~ Ph , A ~ summer curve , 

B > incomplete geimmation , 

C - cxsmplete germination 



Fig 140 — Curve Ph for germmation, 
N/2000 CaCl2 

X percentage of germination, 
y Fh , A =» mcomplete germination, 
B ^ complete germination 


ium/ion. It is thought bv some scientists that acid phosphates have the 
power of neutralising the toxic action of the aluminium ion to a certain 
extent Any similar effect due to 
linung must be attributed to the 
calcium decreasing the solubility of 
the aluminium and thus indirectl} 
inci easing the action of the hydro¬ 
gen ion 

So far, it has been assumed by 
many obseivers that the hydrogen ion 
is the dominant factoi in plant dis¬ 
tribution hVom what has just been 
said, it is evident that the action of 
the hydrogen ion dej^ends on the pre¬ 
sence of s<^ts in the soil Hence we 
should not expect that soils contain¬ 
ing the same amount of hydrogen 
ions, will necessarily support the 
same vegetation 

Plant growth depends not only 

upon the actual concentration of the hydrogen ion, but also upon a 
number of other factors whose action interferes with that of the hy¬ 
drogen ion. 

G B. 



Fig 141 — Curve Ph for germination 
(corresponding to 16 fig. 138) 

X » percentage of germination; y P h 4. 

A -h KCl; B « witliout salts , 

C =* NaHjPO^ D « 4 * CaQ, 






S63, Artificial Illumlnatloii of Plants. 

Muksrati, O. Lllluminazione artificiale nottuma h un mezzo per accele¬ 
rate le fasi dd ciclo dei vegetali A fit detla R. Accademia Nanomie de% Ltncei, 
Vol. XXXIII, No. 10. pp 402-405. Rome, 1924. 

The author carried out a series of investigations to ascertain whether 
the life of a plant could be prolonged by placing it under the most favour¬ 
able conditions for ripening the seeds when further development was check¬ 
ed by the cooler, shorter days of autumn. Some plants in the open, which 
would have perished from the autumn cold before ripening their seeds, 
were covered with a glass shade in which was introduced an electric lamp 
of 600 candle-power. The lamp was intended to serve as a source of light 
and heat by night and as a source of heat on cold foggy days During the 
night the glass shade was covered with an impermeable cloth to reduce the 
loss of heat as far as possible. The experiment proved very successful, 
for the stools of wheat cultivated under these conditions grew 2-3 cm in 
24 hours and some bore ears in full flower on the thirty-fifth day. The ex¬ 
periments were continued in the greenhouse, and here again the results 
exceeded the author's expectations. The plants were subjected to in¬ 
tense and continuous illumination (a total of 4000 candles over an area 
of 5 sq. metres) at air temperatures ranging from 20-3500. and soil tempe¬ 
ratures of 17-230C (see Table LVII). The stages of development were 
certainly hastened to an extraordinary extent by tliese forcing conditions. 

A. C. M. 

Platd Breeding. 

884. Maize Selection and Relation of Type and Moisture Content to 

Yield and Resistance. 

KlESSEnBACH, T A. Productive Seed Com Bulletin rs8 University of 
Nebraska. College of Agriculture Experiment Station, 1-35. fig.s 7, tables 9 
I/incoln, 1923. 

A survey is made of the annual production of maize in Nebiaska, 
the effect of climate on yield, the relative productivity of local and imix>rt- 
ed varieties and the adaptation characteristics of acclimatised types. Ac¬ 
cording to the tests carried out at the Nebraska Rxjieriments Station, it 
appears that a definite improvement is probable from selecting a longer, 
more slender, smoother type of seed ear, with homy and shallow kernels, 
which gives a smaller and earlier maturing plant, more ea.sily acclimatised. 
Tests made to determine the comparative re.sistance to rot diseases, confirm¬ 
ed previous results to the effect that the smoother t>i)es are more resistant. 
Experiments covering a 5 year period were made to compare the effect 
of different jdant characters on yield It has been concluded that seed 
from the various parts of the ear yield about the same and that little is 
to be gained by discarding tips in preparing seed maize. # 

As regards correlation between seed maturity and yield, seed which 
has reached the denting or glazing stage if properly cured, is ready for 
sowing under any circumstances. 



PlATE I.VII. 



1'k, 142 l.arjTc ula'"' container with 
wheal plan 1*^ expose*] lo iiiteii'^e ailill- 
cial illuininalion m the evening ]l‘)ar> 
ripened in iiecenibei if)J3) 


I'lO in ' Wheat plant with lipc ear> 
on the noth day after sowing (sown 
10th Januaiy) under glass artilid.illy 
illuminated after dusk 











A detailed description is given of the breeding tests made to determine 
the effect of time of selection and preservation of seed maize on the yield ; 
ear-to-row breeding ; effect upon seed value of selecting ears from detasseled 
plants ; production of pure lines ; the effect of the planting rate on yield ; 
the relation of uniformity of stand to yield. From tests it has been 
concluded that the smaller and earlier maturing sorts should be planted 
at a relatively thicker rate, and that for larger varieties a considerable 
irregularity in the stand has no marked effect on the yield. 

Special investigations are reported concerning the correlation between 
frost injury and moisture content ot the seed. From the results obtain¬ 
ed it is evident that the higher the moisture content the less the resistance 
to frost. Germination ceased entirely with a 6o % moisture content, at 
a temperature range of 320-280F., and injures were apparent with a 25-30 % 
moisture. This proportion is followed relative to decrease in temperature 
and moisture percentage Below 14 % moisture, air dried maize will 
resist a low winter temj>erature indefinitely The accompanying chart 
shows clearly the comparative resistance, and demonstrates also the im¬ 
portance of air-drying the seed, and that in comparing maize yields, moist¬ 
ure content and shelling percentage are factors of practical considera¬ 
tion M. ly. Y. 

SS5 On Inheritance of Leaf Color in Purple Rice-Plants. 

1 \KozAKi, YosHiNOBi, Murasakuiit no Yoshoku Iden ni tsukite Japanese 
I (til til k/ Gentium, Vol i, No 1, pp ^7-4^, illus May, Nishigahara, Tokio 
IOJ2 ([cipaiuse) 

Purple coloration of certain varieties of rice-plant is due to the pre¬ 
sence of anthocyanin pigment all over the plant tissues. The cross between 
purple rice " Murasaki " and green Fusakichiand that of Murasaki 
and “ Bokusiikegawari ’ (green) resulted in all purple, the character being 
dommaut to green. The segregation of purple and green individuals in 
F3 generation was in both cases approximately 27 purple and 37 green, 
thereby proving that it requires three homologous factors A, B and C 
to represent the purple coloration of the mother variety “ Murasaki 
Theoretically, one portion out of 27 purple plants will remain constant 
in the succeeding generation, and six portions will show segregation of 3 
purple and i green, while 12 portion will split into 9 purple. 7 green, 
and the remaining 8 p<utions will break up into 27 purple and 37 green. 
This exi^ectatiou was satisfactorily proved by application of the curve 
analysis method in the examination of segregated members of F3 genera¬ 
tion. 

In the second paper, a report was made on results of crosses between 
green individuals from the fifth generation of an original “ Murasaki 
and Fusakichi cross. Two green individuals were chosen as indica¬ 
tors, which previousl}^ segregated 3 purple : i green in the F4 generation. 
The hybrids were all purple and the next generation showed 9 purple : 
7 green. This proves that the original indicator parents were of consti¬ 
tution AABBcc and AAbbCC (or aaBBCC) respectively, because they 

[SM] 





were recessive individuals from monohybrid hetero purple. The cross 
therefore brought a dihybrid segregation 

One of these indicators was crossed with 15 green individuals, which 
were selected from individuals segregated in proportion 27 purple : 37 
green. Thereotically the latter are individuals of various genetic consti¬ 
tution different in 19 possible ways, i. e. AABBcc, AABbcc, AaBBcc, 
AaBbCC, AAbbCC, AAbbCc, AabbCC, AabbCc, aaBBCC, aaBBCc, 
aaBbcc, aaBbCc, AAbbcc, Aabbcc, aaBBcc, aaBbcc, aabbCC, aabbCc, aabbcc. 
Theoretical segregation in the next generation must be 14 purple : 23 
green. 8 portions out of 14 purple must show dihybrid segregation in- 
the succeeding generation, and the remaining 6 portions must offer tri- 
hybrid segregation. The experimental data were, 21 purple ; 57 green 
(approximately 10 : 27), and the ratio of two classes of purple individuals 
were 13; 6 (approximately 12 :4). These figures accord roughly with 
what was expected. 

In conclusion, the repeated experiments proved that the purple char¬ 
acter of rice plants requires three homologous factors acting together, and 
the lack of any one of these factors results in green individuals. 

T T 

886 . On Inheritance of Brown Color of Rice Grain. 

Kato Siiigkkane and Ishikawa J un'ichi Akamai Slukisc no Iden ui 
tsukite Japanese Journal of Genetics, Vol i, No i, pp. 1^7, Nishigabara, 
Tokio, May 1022 (Japanese), 

There are three kinds of white polished rice, genetically of different 
constitution. Wase Shinriki and Genkimochi (both white) are repie- 
sented by the factor B, while another white variety Obamochi is BC, the 
factor C being a whitening factor for A, brown pigment of seed coat, there¬ 
by causing Shiro Toboshi (AC) to be white. A brown rice called Kuromoro 
(ABC) crossed by white Obamochi (BC) resulted in a brown rice, segregat¬ 
ing in Fj 3 brown and i white. The same variety cros.sed with white 
Wase Shinriki (B) produced also a brown rice, but the wSegregation which 
took place in the succeeding generation showed 9 brown (ABC), 3 yellowish 
brown (AB) and 4 white (AB and C). Pure yellowi.sh brown rice (AB) 
was then isolated and crossed with white Shiro Toboshi (AC) which result¬ 
ed in producing brown F^ generation (ABC) The cross between white 
Wase Shinriki (B) and white Shiro Toboshi (AC) also produced brown 
offsprings (ABC). White F^ was however obtained by crossing white 
Obamochi (BC) with white Genkimochi (B). T T. 

887. Sterilities of Wild and Cultivated Potatoes with Reference to 

Breeding from Seed. 

Stout, A. B (Director of Laboratories, New York Botanical Garden) 
and CXark, C. F. (Office of Horticultural Investigations, Bureau of Plant 
Industry), U. 5. Department of Agriculture, Department Bulletin No 119, 
pp. 1-31, tables 6, plates 8, bibliography. Washington, D. C., 1924. 

The importance of breeding potato varieties resistant to disease is 
emphasised, but in view of the difficulties encountered in the marked 
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Sterility in seed so often observed, the authors have made a special study 
of the several types of sterility, and the viability of the pollen, as a 
basis for further investigations. 

The experiments include a study of sterility due to non-flowering ; 
sterility of hybrids, which affects both male and female organs ; the one¬ 
sided sterility or abortion, and sterility due to incompatability in cul¬ 
tivated varieties and in wild species. There is positive evidence of 
such sterility in the wild species, Solanum chacoense. 

Pollen in anthers of fully mature flowers of any variety appears to 
be very constant in quantity, range of abortion, general character and 
viability. The production of tubers in which much food is stored does 
not directly influence and prevent the formation of fruit. M. L. Y. 

888 . PoUinatioii of Cherry-trees. 

FlfORiN, R Korsbarstradeiis Pollinering. Sveriges Pomologiska Foremng 
Arosknft, pp. 173-204 fig.s. tables and bibliography. Stockholm, 1923. 

The author reviews the wwks published on the pollination and fer¬ 
tilisation of cherry-trees. He refers especially to the researches made on 
these subjects in Sweden and quotes the results obtained. 

It has been found that only well-defined varieties of cheriy* with known 
reaction to pollination should lie grow'n in nurseries. 

All varieties of sweet cherries and most other varieties are self-sterile. 
Trees for pollinating must be jilanted in the case of nearly all varieties 
that are of importance from the economic standpoint. 

The origin of the trees supplying the i)ollen must in all cases be 
known. 

Sterile Kentish varieties should be replaced by completely self-fertile 
kinds, such as the Stora Klanbar of the Svenska Tradgardsforening. 

During the flowering season, the visits of a large number of bees should 
be assured in order that the j^ollen may be properly distributed 

R. D. 

889. Bud-Variation in the Japanese Sand Pear and Oriental Peach. 

Knomoto, Nakae & Kakizaki, Yoichi. Naslii oyobi M mo ni okeni 
Gajo Hen'i. Japanese Journal of Genetics, Vol. 1, No. 2, pp. 107-116, illus., 
bibliography. Nishigahara. Tokyo, 1922 (Japanese) 

Cases of bud variation in an individual of the “ Chojuro ’ variety 
of Japanese sand pear and also of Rikaku ' (free stone) oriental peach 
were reported. The new features of bud-variation in the former case, 
which are successfully propagated by grafting, are enumerated as follows : 
(i) leaf larger and petiole shorter, (2) number of flowers few, petals larger 
and longer, pedicel longer and thicker, both filament and style longer, 
greater number of filament and marked abundance of pollen, (3) quicker in¬ 
crease of size and especially that of breadth of the young fruit, (4) 
many differences in characters of mature fruits, i. e. broader in shape 
and heavier, maturing slightly later, cavity broader and deeper, flesh more 
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yellow, more juicy, less gritty, less rich in sweetness and in flavor. The 
new bud-variation ** Rikaku " matures about two weeks earlier than the 
mother variety and no other difference was noted. The variation was 
also successfully multiplied by vegetative propagation in the latter case, 
as in the former. T. T. 


Seeds, 

890. The Effect of **Uspulun’* upon Germinating Seeds, (i) 

CzARNOWSKi, S Przycozyilok do poznania dzialania Uspulun na kiel- 
kujaca pszenice, Roczmki nauk rolnizych. Year XI, No i, pp 52-162 Poznan, 
1924 


The agricultural Press appears to be of opinion that Uspulun ” 
not only sterilises seeds without causing injury, but also increases 
their germinating capacity. In these. ex][>eriments, a solution of only 
0.5 % was used since experience had proved this concentration to give 
certain results so far as the destruction of the cryptogainic spores adhering 
to the seeds was concerned A study was made of the effect exerted by 
'^Uspulun upon : the amount of carbon dioxide liberated by genuinat- 
ing seeds, the weight of the rootlets and plumules of germinated sterilised 
and unsterilised seeds, the energy and germinating capacity of sterilised 
and unsterilised seeds, and finally upon the inurious action of washing ster¬ 
ilised seeds with water. The wheat-seed used in these experiments was 
that of the spring variety Marquis ottava 16. 

1) The rootlets and plumules of seeds sterilised with a 0.590 solution 
of '' Uspulun ** were smaller and weighed less than seeds that had been 
kept in water for the same time without any sterilisation with 
“ Uspulun ”, Hence, the sterilised seeds made less use of their reserve 
substances than the unsterilised. 

2) Although '' Uspulun ” reduced the percentage of .seeds germinat¬ 
ing after 3 day^, the percentage of those germinating after 10 days was 
not affected. 

3) The amount of carbon dioxide given off by 100 sterilised seeds 
during germination was less than that liberated by 100 unsterilised seeds. 
On the other hand, the weight of the carbon dioxide given off (calculated 
4 s % of the weight of the rootlets and plumule) was less in the untreated 
than in the treated seeds. 

4) If seeds treated with Uspulun ” are washed in water, it increases 
the amount of CO^ liberated, which becomes nearly equal to the quantity 
given off by the imsterilised seeds. This washing, however, did not in¬ 
crease the weight of the rootlets and the plumules, which grew less in the 
case of the unsterilised than in that of the sterilised seed. 


(i) Ste R 1923, No, 140. {Ed,) 
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8 gi, A Method of detecting Mixtures in Kanred Wheat Seed. 

Johnston, C O.and Bowkr, C W /o/n nalof the Amenc'^n Society of Igh - 
nomy, Vol 16, No. 7, pp. jt/7-^7o, biblioc^raphy Gene\a, N. Y, 192^ 

Although field inspection and certification of seed has been well de¬ 
veloped in recent 3"ears, the necevssity for an accurate method of detecting 
mixtures in threshed grain has been recognized. Under normal conditions 
for example, the Kanred wheat has been readily distinguished from other 
vaneties of hard red winter wheat by the length of the beaks on the outer 
glumes When affected by drought or other abnormal growth conditions, 
the difference may, however, not be noticeable To overcome this cliiTiculty 
experiments have been made to study the reaction of Kanred and other 
varieties to certain strains of stem rust {Pucctmu gramims tritia, Rrikss). 
and Henn ) 

Thv results obtained troni inoculation of seedlings show the reliability 
of this test as a good index ot purity, which should prove valuable for 
field insjx'ction, seed firms, etc. M. L Y. 

892 Effects of the Modified Hot-Water Treatment on Germination 

Growth and Yield of Wheat. 

Tvpkk, V F (Path()h)gist, Office of Cereal Information, U S Dept of 
Agriculture) Journal i'f Agncultutal Rcseuidi, Vol XXVIII, No i.pp 79-98, 
tables »vS, plates •> Washington, D C 1924 

The growth in the use of the modified hot-water treatment for con¬ 
trol loose smut of wdieat {Lhtilago tntici Pers ), caused inquiries concerning 
the effects of the treatment on the germination, growth and yield of wffieat 
The available literature did not fully answer the quevStions and the author, 
in consequence, carried out a series of investigations to suppl}" the infor¬ 
mation During the w^ork it was noticed that seed coats were frequently 
broken, owing to injur}’' received in machine-threshing. 

Seed germination tests carried out on moist blotting paper cannot be 
used to determine accurately the effects ot treatment on gernunation of 
seed when sown in soil. 

The hot-water treatment reduced germination of wheat seed to nearly 
zero when the seed coats were btoken over the embryo Reduction also 
occurred when the seed coat was broken over the endosperm. 

Seeds with unbroken coats were retarded by treatment, but there was 
little or no reduction in germination. 

Widely different weather conditions during the period between ri¬ 
pening and harvesting of seed had a marked effect on the amount of injury 
sustained by seed coats in threshing, and hence in the injury sustained 
by the seed from treatment. 

The bushel weight of wheat grown from heated seed was not appre¬ 
ciably greater than that grown from untreated seed. 

In each of the three years of the experiment, wheat grown from un¬ 
treated seed outyielded that grown from treated seed. 

W. S. G. 
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893. Sorting Maize Seeds According to their Specific Gravity. 

Selec9ao do milho o processo do Professor Hottinger. Revisla da Sociedade 
Rural Brastletra, Year V, Nos. 49-50. p. 219, fig i. Sao Paulo, 1924. 

" In the field belonging to the Serotherapic Institute of Butantan (State 
of Sao Paolo, Brazil), a 4b % increase in the maize crop has been obtained 
by adopting the seed-sorting method devised by Prof Hottinger of the 
Polytechnique School of Sao Paolo. This method consists in the use of a 
solution of calcium chloride for separating the light fiom the heavy grains, 
which are alone suitable for sowing. I' D 

894. Determining the Seeds of Species of Vida L. from the Proper* 
donate Length of the Hilum. 

SwEDERSKl, V. O okreslanin nasion gatuiikbw Vicia L weedlung wiel- 
k6sci znaczka Rooztnki luiuk rolmczych. Year XI, No. pp. 44-51 Poz¬ 
nan, 1924 

The author investigated the ratio between the length of the hilum and 
the circumference of the seed in the case of 52 species of vetch, with the 
object of deciding the question whether this propostion would be of some 
help in distinguishing the seeds of the different species of, vetch which are 
exceeding!}’ difficult to know apart owing to their great external simi¬ 
larity. 

A micrometric screw was used in taking the measurements and the 
matter was treated in a strictly mathematical manner, the formula of L. 
L. Bortkewicz being used for the purpose Since the relation between 
the extent v (the length of the hilum in the species in question), the number 
of individuals in the lot examined, w, and die mean deviation is : 

v/ 


Positive results were obtained in the case of a series of species of vetch, 
therefore the method of determining species from the length of the hilum 
must be regarded as having a certain amount of practical utility, since 
the ratio between hilum length and the circumference of the seeds appears 
td be a characteristic feature in vetches. A. C. M. 

895. Influence of Temperature and Initial Weight of Seeds upon 
Groveth-Rate of Phaseo/us vulgaris Seedlings. 

RUTKirjE^S, W. Journal of Agrxcultural Research Vol XXVI, No. ii, 
PP« 537-5'^9» Washington, 192^. 

For the purposes of this experiment a large number of beans were taken 
and arranged according to their initial weight. The small seeds weighed 
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from 6 92 to 7 3 gm per 50 seeds , the large beans weighed 13 52 -14 41 gm 
per 50 The beans were sown in soil of which the moisture was kept at 
60 % As soon as the> 
germinated, they were 
covered with a thin 
layer of soil and jilaced 
in incubators kept at 
50, !()«>, 150, 20^0 The 
longil udinal growth of 
the stems and their 
internodes was mea¬ 
sured daily, and geii- 
eralh at the same hour 
and oil the same spe¬ 
cimens, until the seed¬ 
lings ceased growing 
and tvithered The 
greatest height attain¬ 
ed b\ the seedhngs 
was almost 2S cm (at 
2()<C ) and the nimi- 
mum was below 2 cm 

(at(at5^C) ^ 

The autoc<itah tic foimula ot RonrRisoN was used log ^ ^ ^ K {t - t), 

in which a is the height finally attained b\ the seedling, i is the height 
aftei the lapse of the time t t is the time the seedling takes to leach halt 

its hnal height, and 
k - constant 

Figure 144 shows 
the \ alues obserx’ed 
and tlie growth curve 
111 the case of large 
IxMUs {1^71 gm per 
50 seeds) that have 
grown in a constant 
temi>erature of 150C 
These figures agiee 
with the calculated 
figures except as re¬ 
gards tlie begmmng 
of the ex|>erimeut 
In figure 145 are 
given the curves show¬ 
ing the different di¬ 
mensions of the seeds 
and the different tern 
peratures 

[%%%\ 
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Fio 145 — Growth rate of shoots of beans kept at 

different constant temperatures The curves for beans 
grown at iy2<fi C represent two different groups of 
seeds with different initial seed weights 

A«<»large, B » small, C «■ both 
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Fig 144 — (*rowtli rate of shoote of Phaseolm imlgarts 
kept at constant temperature of 
The eur\ e represents the titted graph and circles represent 
the observer 1 lengths 
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The total average for seeds of various sizes grown at 5®C and lo^C, are 
shown by two curves, while the data relating to the small and the large 
seeds (grown at the temperatures of 150 and 20^0.) are calculated separa¬ 
tely and given in different curves. It is to be observed that there was hard¬ 
ly any increase in growth at 5®C., the average amount of growth took place 
in all the seeds at io®C. and in the case of the small seeds, was almost the 
same at I5®C. The curves of the seedlings grown at 1$^. and 200C. prove 
that the plants produced by the heaviest seeds make the most growth. 
Seedlings grown in darkness ceased developing as soon as the reser\"e ma¬ 
terial present in the seeds was exhausted. The influence of temperature 
on growth-rate curves is very marked especially in the case of large seeds. 

A. C. M. 

896. The Effect of Sunlight on the Germination of Papaya Seeds 

(Car/ca Papaya). 

Morada, E K. The Philippine Af^v icultnral Reviciu, Vol. XVII No. i, 
pp. 21-23, Tables 2. Manila, 102 

An experiment was made with ripe fruit of Hawaiian papaya {Carica 
Papaya) to ascertain how much .sunlight is required for the germination of 
the seeds. Results indicate that one half day of sunshine and partial 
shade gives the most satisfactory results, but too much sunlight proves 
detrimental, and seeds under total shade will not germinate. 

M. L. Y. 

897. A Viability Test for some Tropical Seeds. 

Toi^ENXino, a. The Philippine AgnculUinst, Vol. Xlll, No 3, pp. 129-141, 
tables 3, bibliography. l/os Biinos, Laguna, 1924. 

After a review of the various methods employed for germination tests, 
the author describes the experiments made in the Philippines to detennine 
whether potassitim hydroxide solutions are reliable to test the viability 
of some tropical seeds, and which parts of the seed are responsable for the 
decoloration of the solution. Fourteen kinds of seeds were tested, divided 
into two sections colourless and naturally coloured. Results indicate 
that potassium hydroxide is of distinct value as a practical test reagent. 
Non-viable seed was found to discolour the solution within a few hours, 
although due allowance should be made for alteration of colour due to 
discoloured skin or to internal parts, except the embryo. The test is 
however, not applicable to naturally coloured seeds. 

The normality and time required to test viability varied for the 
different seeds as shown by the following:— rice (Oryza saliva), 0.2 N. 
solution, 3 hours; maize (Zea Mays), 0.2 N, solution 3 hours; squash 
(round) {Cucurbita maxima Duschesne), 0.4 N. solution 3 hours; brown 
mungo (Phaseolus calcaratus Roxb). 0.025N., 3 hours; lima bean (grey) 
{Phaseolus lunatus L.)> 0.05 N., 0.5 hour. 

The most common dolour of the discoloured solution is yellow or 
brown ; the colour, of dead seeds is either amber or dark brown or a com¬ 
bination of both. The strength of the potassiun hydroxide affects the 
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seeds and in many cases kills them. Seeds having a rigid, hard and colour¬ 
less skin are, however, more resistant and require a higher normality for 
their test. The number of seeds that germinate after soaking in the 
solution decreases as the normality increases, due probably to the cor¬ 
rosive effect of the potash. M. L. Y. 

898. The Preparation and Packing of Seeds and Scions of Trees 
and Shrubs in the Tropics. 

Wksthr, P J. The Philippine Agitniltmal Renew, Vol. XVIT. No, i, 
pp. 46-51 Manila. 1924. 

A grouping of the various trees and shrubs which can be stored dry 
and still retain their germinative power, and others which will only retain 
their vitality with moist packing Recommendations for proper conser¬ 
vation of moisture for exported scions and cuttings arc given Water¬ 
proofed bamboo joints have Ixen found satisfactorv^ as containers in the 
Tropics ■ M. h. Y. 
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Cereals and Forage Crops 

899. Influence of Date of Sowing upon Crop Yield of Cereals. 

ViK, K. Satidsfors0k med warkom og erter Meldinger fra Norges Land- 
bfukshoishole, Part 6, pp. 269-336, Tables, figs Christiania. 1923 

From 1919 to 1923, experiments were made in 26 experiment fields 
in Norway in order to compare the results obtained by sowing spring ce¬ 
reals at different dates. As might have been expected, no date of seeding 
proved the best from every standpoint. The straw yield was generally 
the highest in the case of late-sown cereals, as they obtained a plentiful 
supply of water during the time when the culms were growing most rapidly. 
The only exceptions were explained by drought at the time of germination. 

On the other hand, the grain harvest is increased by early sowing. 
The last sown crops (those of May 25 and of June 26) were always less 
than the others. The autumn frosts injured all the late-sown cereals 
except the six-rowed barley, so that the yields were decreased. This is 
an accident that rarely, if ever, befalls the early-sown crops. 

The conditions of temperature lengthen the period of germination and 
prolong the period between germination and heading in early-sown cereals 
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as compared with later-sown cereals, but the period between heading 
and maturity is longer in late-sown crops especially if they belong to late 
varieties, as this period is only reached by the time the maximum heat 
of summer is over. 

Lodging is more to be feared in late-sown crops, because the culms are 
long at a time when the}" can least stand the rain. 

There is less weed-growth if the cereals are sown at an intermediate 
date. Cryptogamic diseases (Ustilago, Cladospottim, rust, etc.) are com¬ 
monest on late-sown crops. The eelworm attacks early-sown oats and does 
much damage. 

As a rule, early sowing proved more satisfactoiy- on light soils that dr>" 
out easily than on heavy soils. 

The grain was invariabl}^ of superior quality in early-sown crops as 
the water content of the seeds was lowest. The size of the grain did not 
var>" in the May sowings (5, 15, 25) but the grain of the crops sown on 
June 4 was in all cases much smaller The greatest weight per hectolitre 
was obtained from early sowings and this weight decreased more rapidly 
than the quality with the lateness of the seeding. Early-sown spring wheat 
and barley produced grain rich in starch and poor in protein. In the case 
of the barley, the sum protein + starch remained "constant no matter at 
what date the seed was sown, but in late .sown wheat (May 25 and June 4) 
this sum distinctly decreased on account of the frequently poor develop¬ 
ment of the grain, wdiile the flower made from late-sown wheat andiy^e 
had an unsatisactor}’ appearance and made poor quality bread. 

R. I). 


900. The Influence of Rainfall on the Yield of Wheat at Rothamsted. 

Fisher, R. A. (Head of Statistical Dept., Rothamsted Experimental 
Station). Philosophical Transactions of the Royal Society of London, Series B, 
Vol. 213, pp. 89-142, Figs. 10, tables 14, bibliography. London, 1924. 

The article is a study by a mathematician of statistics relative to rain¬ 
fall and its influence on wheat yield. 

The rain data of Rothamsted have been analysed for 65 years; there 
are indications that wet years tend to occur in spells; a continuous and 
Regressive change is observable in the distribution of the rain through 
the year ; in other respects the sequence appears to be fortuitous. Rainfall 
changes account for only a portion of the slow changes observed in yields. 

Curves showing the average effect on yield, for each additional inch 
of rain throughout the year, have been obtained for 13 plots of Broadbalk 
wheat field which have been under uniform treatment since 1852. On all 
plots dry weather is beneficial. A detailed comparison of plots indicates 
the predominant influence of the effect of rain in removing soil nitrates; 
the cause of other well-marked features cannot safely be asserted without 
further research. 


w. s. a 
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901. The Wheat of the Roman Gampagna in 1923 - 24 . 

Todari, F. Osservazioni su grani della Campagiia Romana, nel 1923- 
1924. Nuovt Annah delVAgncoltura del Ministero delVEconomia Nazionale, 
Year IV, No. 3, pp. 403-406. Rome, 1924. 

The author reports that the impulse given to wheat-growing in the 
Roman Campagna continues to increase and that the improved varieties 
of wheat put within the reach of the farmers of this district have proved 
an incentive to radical reforms in the technical and economic departments 
of the farms. 

Wheat varieties that are grown with marked success in the Campagna 
are mentioned ; these include InallcUabtle 96, Turgido 258, Gentile 58, Mar- 
zuolo 87, Roman ello 187 and others, and from the condition of the hard 
tyi^es of wheat observed growing here and there in the fields, the author is 
convinced that it is advisable for the Roman farmer to give more space 
in the rapidly extending area under wheat to these hard types, which are of 
the highest importance to the cereal-grower of the Campagna. 

A. C. M. 

902. The Best Times for Sowing Winter Wheat and Winter Rye in 

Norway. 

ViK, K SatidsforsOk med hOstrug og hOsthvete. Meldinger fra Norges 
Landbrukshotsk 0 le, Parts 2 and 3, pp. 73-89 Christiania, 1924. 

I'roin 1917-1922, ex])eriuients were conducted on two varieties of 
winter rye and of winter wheat resj^ctively. The sowings were made 
ever>’ week from August i(> or 23 to September 27, viz., for 6 or 7 w'eeks. 
Of the two varieties of each of the cereals used one was more distinctly 
of a winter type than the othei. 

The more distinctly winter variety of native rye produced the highest 
yield, almost without exception, w’hen sown at the earliest date. The 
other variety (Petkus rye) did badly when sown so early, the best results 
being obtained from seeding on August 23. 

After this date (both in the case of the Petkus and of the native 
Norwegian ly^e), every delay of one week reduced the straw and grain per 
hectare 500 kg. and 250 kg. on an average. The native rye however 
proved more able than Petkus rye to stand ver3" late and ver^^ early sowing. 

The winter wheat derived rather less benefit from early seeding. The 
Dickkopf variety in particular (the least cold resistant type), often suffer¬ 
ed from lodging when sown early, and as the wheat had already tillered 
freely in tlie autumn, it did not seem as capable as later-sown wheat of 
repairing this damage by spring tillering. As a rule, the best results were 
obtained by sowing in August 30, but the two later seedings produced 
nearly as good crops. 

The best results were obtained with the native variety of wheat when 
the seed was sown on August 23. In the case of both wheat and rye, the 
native variety suffered less from lodging than the foreign variety, if somng 
was deferred too late. 

y — Agr. ing. 
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Sowings made at a very late date (end of September) gave worse 
results with wheat than with rye, partly on account of the winter cold, 
and partly becatise the spring drought hindered tillering. 

R. D. 

903. Some Factors affecting Water Absorption and Germination of 

Maize* 

Dxjngan, G H. Journal of American Society of Agronomy, Vol. 16, No. 8, 
pp. 473-481, tables 6, bibliography. Geneva, N. Y , 1924 

The author’s experiments were carried out to ascertain how the water 
absorption and germination of seed are influenced by the stage at which 
the cereal is harvested, and by the chemical and physical composition of 
the maize kernel. 

It was found that seed harvested before complete maturity absorbed 
water more rapidly and had a greater absorptive capacity than that which 
had been allowed to mature completely on the stalk. 

Maize containing a high proportion of soft starch in the endosperm 
imbibed water more rapidly than maize with a lower proportion of soft 
starch. A high proportion of homy starch reduced'water absorption. 
Maize which was nearly disease-free was relatively high in homy material. 

Rapidity of water absorption was associated with quick germination, 
Seedling vigour, however, more often accompanied hominess of the kernel. 
Mature seed germinates slower, but with more vigour than that harvested 
before maturity. 

The investigations indicate that high protein content, with its resultant 
homy character of the endosperm, may be an important factor in seedling 
vigour. This character is co-existant with disease freedom ; hence the 
choice of homy seed for planting is advisable. 

W. S. G. 


904. Maize Yield and Rainfall. 

Journal of Department of Agriculture, Union of South Africa, Vol WII, 
No. 3, p. 268. Pretoria, 1924. 

The data of rainfall and yield of maize obtained by the Glen Experi¬ 
ment Station, Orange Free State, show the average crops from an area of 
600 acres of maize grown in the Seneka District. The figures show a def¬ 
inite relationship between yield and rainfall, and also indicate that a rainfall 
of less than 20 inches during the growing period is likely to result in a yield 
l>elow 4 bags per acre, which on this particular farm is the margin of unpro¬ 
fitableness. The rainfall during four seasons out of nine was so low that 
the crop was unprofitable and indicates the risk of maize farming in that 
particular area. 

W. S. G. 
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905. ** ScagUolo ” a Maize Hybrid. 

Zapparow, T. W. Granturco “ Scagliolo VItalia agricola, Year LXI, 
No. 8, pp. 378-383. Piacenza, 1924. 

The author describes “Scagliolo' * as a hybrid resulting from crossing vari¬ 
eties with long seeds and smooth round corona (Fig. 146V Sometimes it shows 
intermediate qualities. Sca- 
gliolo ** is much prized and 
could serve as a basis for 
further systematic crosses, the 
first generation hybrids being 
likely to be satisfactory It 
grows very tall measuring 
from the soil-le\'el to the in¬ 
sertion of the sheath of the 
last leaf 2.10 in. — 2.50 m 
The chief ear is inserted on 
the 7-8 n<xle at i 15-1 35 m 
from the ground Each plant 
usually bears 1-2 ears, al- 
thougli sometimes a third is 
present The ears are sub- 
conical and generally about 
18 cm long with normal va¬ 
riations ranging from 16-20 cm. 

The caryopsides develop dif¬ 
ferently. Each ear bears as a 
rule 40-45 grains; the whole 
cob weighs zoo-z^o gni and 
is of a bright orange colour 
Scagliolo produces 40-45 
quintals of grain per hectare; 
the weight of the seed varies 
from 78-80 kg. per hectolitre. 

This maize is not specially 
early, but it cannot be called late A well worked, liberally-nianuied soil 
is necessary and at least one thorough irrigation at the end of July or 
the beginning of August, immediately after flowering A C M 

90O. Quarentdn ** Maize in the State of San Paolo Brazil. 

Lobbk, H. (Director do Campo de Semen to Sao Siniao, S Paulo), MiUio 
Quarentdn Urastl agrioola, Year X, No. 113, pp 137-140, figs 3. Rio 
de Janeiro, 1924. 

Quarenton maize, which is indigenous to Argentina, owes its name to 
the fact that it heads 40 da>^ after sowing. Only 90 days elapse between 
seeding and harvest, hence it is the earliest of the hard types of maize. 
The grain is small, but uniform, of a fine orange-yellow free from any starch- 



Fig 146 — Two fine cobs of «scagholo» 
transparent {dent) 
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like patches. The cob is of average size, but very full (14 rows of 38 
grains). Two crops can be obtained in 6 months. This maize is well adapt¬ 
ed to association with coffee-bushes, for it does not grow very high and 
is unexacting as regards soil. 

The author has grown this variety for seed-maize for distribution 
among farmers (the seed at present on the market fetches a very high 
price), and has proved this maize to possess excellent cultural and com¬ 
mercial qualities; the chemical composition is satisfactory and the flour 
nutritious. F. D. 

907. Maize Silage. 

Woodman, H. E. and Amos, A. (School of Agriculture, Cambridge Uni¬ 
versity). Journal of Agricultural Science, Vol. XIV, Part 3, pp. 461-468, 
tables 3, bibliography. London, 1924. 

Maize is pre-eminently the best crop for silage, but in England attempts 
to produce silage from maize are often unsuccessful. It was shown by 
Russeu, and Annett in 1908 that the average loss of dry matter caused 
by fermentation and drainage amounted to as much as 36 %. 

It would seem that the summer climate in England does not allow 
either a long enough growing period, or a sufficiently hot one, to mature 
the crop sufficiently. A more important cause of failure is probably 
that the variety of maize grown (American Horse Tooth), is one of the 
slowest to mature. 

The authors’ experiments showed that maize silage of good quality 
can be produced with losses of dry matter comparable to those found in 
the production of oat and tare silage. 

Excessive drainage of juice consequent on immaturity of crop, con¬ 
tributes materially to the total loss of dry matter. 

Success will probably depend on growing a variety of maize which 
is able to reach the required state of maturity, under the given climatic 
conditions, before being cut for the silo. Preliminary trials have indicated 
the suitability of varieties such as Saltzer’s North Dakota, Longfellow, 
Compton s Early and White Cap, all of which mature at least a month 
before American Horse Tooth. 

W. S. G. 

908. Loss of Nutrients in the Silo and during Field Curing of Maize. 

Ragsdawc, a. C. and Turner, C. W. (Univejrsity of Missouri), Agricultural 
Experiment Station Research Bulletin 65, pp. i-io, tables 2, bibliography. 
Columbia, Missouri, 1924. 

The average losses of nutrients in 54 silos were compared with the 
losses of 16 shocks of maize fodder. The data indicate that the loss of 
dry matter and of nitrogen free extract in the field curing of maize, is shown 
to be approximately twice as great as that of the unavoidable losses of 
nutrients in the silo. M. L. Y. 
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909. Maize in BrasiL 

HtTNNicUTT, B. H. O Milho Servigo de Propaganda agricola, Escola agri¬ 
cola de I^ivras, Minas, Boletms Nos. 1 to 5. Lavras, 1924. 

The Agricultural Propaganda Service of the School of Agriculture (Mi¬ 
nas Geraes, Bra^il), has begun its publicity work by bringing out 5 Bulle¬ 
tins devoted to maize ; the subjects dealt with are as follows : 

1) Prexjaration of soil foi maize , seeding and cultivation ; 

2) Seeds, selection and inijirovement. The results of 6000 experiments 
have shown that the average general yield from selected native seed is 
higher than that obtained from imported seed. No labour is so well repaid 
as the careful selection in the field of the best seed-corn to be sown. The 
germinating precentage of the maize-seed x)roduced at the Lavias vSehool 
was never below 95 The School ijroduces im])roved seed for distribution 
to farmers 

j) Soils and fcTtilisers 

4) Threshing and grinding, uses, and markets, (about 40 of the 
Brazilian mai/e ci op is used for human coiisum])tiGn , 50 is fed to swine 
and 10 to other live-stock Various recipes for preparations with a basis 
of maize, or maize-flour, are also given. 

5) Silaging forage maize The practice and advantages of silaging; 

silo-construction; value of silage; Government prizes awarded to the nianu- 
factuicrs of silos All these bulletins aie written in a clear and concise style 
for the benefit ot the rural poxnilation F. 1). 

910. Size of Rice Seedlings with Reference to Rate of Seeding and Yield. 

Torres, P. J, (Alabang Rice Station). Philippine Agricultural Review, 
vol. XVII, No. I, pp. 13-20, tables 8, Manila, 1924. 

Many rice growers pay little attention to the advantages of one type 
of seedling over another, and the object of the author’s work was to supply 
a guide to the proper rate of seeding and to show the difference in yield ob¬ 
tained from large and small seedlings. 

From results of experiments it was shown that the maximum number 
of vigorous seedlings were obtained by sowing seed of 91 to 100 per cent, 
germination,at the rate of 43.5 kg. to 325 sq. m. of seedbed. 

Large seedlings produced a greater number of culms to the plant, and 
also gave higher average yields of grain per plant, and greater yield per 
hectare than small seedlings. 

Thick seeding tends to produce weak seedlings, hence small crops. 

The total production of small seedlings was only 45 per cent of that 
yielded by the larger seedlings. W. S. G. 

911. The Ejffect of Spacing on Tillering and Production of Three Vari¬ 
eties of Rice. 

Robrigq, P. a. The Philippine Agriculturist, Vol. XIII, No. i, pp. 5-28, 
tables 12, bibliography. College of Agriculture, University of the Philip¬ 
pines, Los Baflos 1924. 

The varieties employed by the author in his experiments were; Da- 
luson, Murmuray, Diquet and Bolilising 
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The growth and distribution of weeds throughout the field was prac¬ 
tically uniform, but it was much easier to weed the plots where the hills 
were set further apart. 

The chief conclusions arrived at as a result of the experiments were ; 

(1) The greater the space allowed to each plant, the greater the 
number of fruiting culms. 

(2) Among the six distances of planting (10, 15, 20, 25, 30 and 
40 centimetres apart each way) and with one plant per hill, 30 cm. 
each way gave the best yield for Daluson and Murmuray. For Diquet 
and Bolilising the distance of 25 x 25 cm. gave the highest yield 

(3) When the hills are set at 25 or 30 cm. apart each way, a sav¬ 
ing of labour in transplanting is effected of about 36 per cent, or 58 per 
cent., as compared with 20 x 20 cm. planting, the average distance 
for rice in the Philippines 

It is suggested that further investigations should.be carried out with 
other varieties of rice, to determine the best spacing distance and rate of 
seeding, with respect both to production and net profit W. S. G. 

912. Handling Rough Rice to Produce High Grades. 

Smith, W. B. Bullenn No. 1420, pp. 22, figs. 19. United States Departe- 
ment of Agriculture, Washington, D C , 1924. 

The author draws attention to the importance of the production of 
high grade rough rice, both to the farmer and to the State, and discusses 
many of the factors which cause rough rice to bring a low market price, and 
how such factors can be reduced or eliminated. The defects which cause 
milling difficulties are described and how to avoid them, and how to pro¬ 
duce rice free from weed seeds, red rice and other cereal seeds. 

W. S. G. 

913. Value of Subterranean Clover {Trifolium subierrAtteum) as a 

Fodder Crop. 

Sp AFFORD, W. J, Department of Agriculture of South Australia, Bulletin 
No. 181, pp 1-15, figs 6. Adelaide, 1924. 

Subterranean Clover (Tnfohum st 4 bterraneum) although known as a 
roadside weed in Europe for some time, has proved in South Australia a 
^ superior fodder plant, much relished by live stock, as well as a good soil 
renovator and valuable in the elimination of useless weeds. The power 
of burying its seed below the soil surface renders this species equivalent to 
a perennial. 

A description of the habits of the plant, indicates the dense growth 
and the adptability to almost all types of soil, even the soursoils, 
provided that phosphatic fertilisers are applied to the land. This is 
still more important in temperate climates where the rate of 2 cwt. 
su]>eiphosphate (26 %) per acre per year is advised. Shallow seeding 
is essential at the rate of 6-10 lb. per acre or 2 lb., if sown with a cereal 
crop. The author gives details of the method of handling the crop em- 
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ployed in Australia, and the facilities of harvesting. The only pest ob¬ 
served is the “ lucerne flea [Smynihurus vtndts), but the damage is con¬ 
fined to seed crops only. 

The best grasses for a mixture are the perennial rye grass (Loliutn 
perenne), and the Italian rye grass (Lolium itahcum) . On drained peat lands, 
this is recommended, sowing at the rate of 4 lb. clover to 20 lb. rye grass. 

M. ly. Y. 

914. Sesbania aegyptiaca as a Fodder Crop. 

Department of Agriculture, Bombay, Bulletin No. 115, pp. 1-12, Poona, 

1924 

The ‘'shevri'' {Sesbanta aegyptiaca) has been used for fodder purposes 
in Western India for some time ])ast, but it is considered probable that if 
the system of cultivation hitherto employed is modified to suit other condi¬ 
tions, the crop may prove of distinct value elsewhere. At present it is 
grown on land on either side of the large rivers below flood level, and is 
used to protect from flood damage and also as fodder; it is also grown as 
a rotation crop with sugar cane. A detailed description is given of the 
two methods employed and reference is also made to the utilisation as a 
hedge plant, as a windbreak round orchards, as a border for lucerne and 
similar crops, and as a support for 3^oung betel vines. In every case the 
plants are pruned after growing to a height of 8-10 ft and the prunings 
fed to livestock. 

According to the reports of experiments made in several parts of the 
Deccan and Surat the following conclusions have been drawn: 

(1) Compared with lucerne, 5. aegvptiaca gives much more woody 
fibre, but is relished b^’' sheep and goats, and not much difficult^’ is found 
with cattle. It is valuable as a rich leguminous fodder, and is both easier 
and cheaper to produce than lucerne; requires less manuring and is less 
easily injured by weeds. 

(2) It w’ill stand a certain amount of flooding and water logging with¬ 
out injuiv’. 

(3) It is ver\’ resistant to the presence of salt in the soil. 

(4) It will stand hot dr>" winds without injury. 

(5) It improves the land on which it grows. 

As regards yield, it is estimated that with abundant water and suit¬ 
able soil it should give from 25 000 to 30 000 lb. of green fodder per acre in 
each of the first three years, but will not be profitable for more than four 
years. M. h. Y. 

915- Korean Lespedeza as a New Forage Crop (i). 

Pieters, A. J. and Van Esei<TINE, G. P. United States Department of 
Agru culture. Circular 317, pp. 1-4, figs, 12. Washington, D. C. 1924. 

Reference has recently been made to the economic importance of the 
Korean lespedeza (Lespedeza sUpulacea), and the present pamphlet gives 
a detailed description of the habits of growth and seed production. 

(x) See R. 1924, No. 625 ( Ed ,) 
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The crop matures early and is coarser than the Japanese species 
(£. striata). Although it is not a hay crop, and is not recommended for 
districts where the clovers will thrive, the value lies in the fact that the 
plant is drought resistant, and will grow on relatively poor acid soils. As 
regards resistance to disease, susceptibility to Sclerotium rolfsii has been 
observed in the Southern States, but this is not common in the North. 

M. Iv. y. 

916. Losses in Wilting and Ensiling Sunfowers (r). 

Newton, R. and Brown, W. R. Scienitfic Agriculture, Vol IV, No 12, 
pp. 3B5-393, Tables 6, bibliography. Ottawa, 1924. 

As a result of the drainage losses incurred with sunflower silage, ex¬ 
periments have been made to test the advantages ojf wilting the plants 
before placing in the silo. The authors have made further te^ls which, 
however, demonstrate the difficulties attached to this process Analyses 
were made of the juices flowing from a silo filled with fre.shly cut sun¬ 
flowers, and the changes caused by wilting. It appears that the loss of 
dry matter during three days* wilting is e<][ual to that incurred by a drain¬ 
age loss of 25 % of the green weight of sunflowers ensiled in tlie fresh con¬ 
dition. 

During wilting, the catabolic activity (respiration, etc.) was accelerated, 
but the crude protein suffered the greatest loss. In most ca.ses wilting 
improved the quality of the resulting silage to a limited extent, provided 
that the period of wilting was not excessive. After 9 days wilting, the 
quality and palatability was decreased owing to the increa.se in amino- 
nitrogen and water soluble nitrogen indicative of protein splitting. An 
analysis of the fermentation and quality of silage from fre.sh and wiltered 
sunflowers showed the loss of readily fermentable carbohydrates after 
wilting, and a further disadvantage is the marked increase of crude 
fibre. 

The various analyses indicate that freshly ensiled sunflowers, or only 
slightly wilted are preferable. But as in both cases about 40 % of the dry 
matter is lost, a further method adopted at the Exj>erimental Station, Bea- 
verlodge, Alberta, has proved more promising, namely to ensile sunflowers 
in the fresh condition, but mixing them in the cutting box with some 
*dry material such as oat sheaves or straw. An example of this method 
is described with an analysis of the resulting silage, which proves the fer¬ 
mentation to be of a highly desirable type, with a minimum wastage. It 
is strongly recommended therefore to ensile simflowers along these lines 
where the height of the silo permits sufficient pressure to ensure proper 
packing and curing. 

M. L. Y. 


(i) Sec R, 1923, No. 379 * 
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Industrial Crops. 

917. Manioc Cultivation in the State of San Paolo, Brazil. 

Machado, G. A ciiltura da mandioca no Bstado de Sao Paulo. Revista da 
Sociedade rural hrastletra^ Year V, N<.)S. 49-50, pp. 233-239. Sao Paulo, 1924. 

Manioc grows well lliKHighout the whole State of San Paolo and can 
be cultivated with equal success on the red soils and on clayey-sands, or 
sandy-clays ; it is grown a large scale in Araras and PindaTiionhangaba. 

Manioc is gcnernlly regaidcd as a crop requiring a soil rich in potash, 
but in vSan Paolo, it thrives at Orlandina, S. Joaqiiini, Ituverava and Igara- 
])ara, i)rodiicing plants with roots weighing 21 to 33 kg., although the soil 
contains only traces of ])()tash 

The varieties of iuani(K' most cultivated in San Paolo are " Canibaia 
and Vassourinha The fust cont.iins 20 to 25 of starch while 18 to 
22 of .starch is obtained from the second and 28 to 33 ^0 of flour. 

The crop is cultivated in a very ludinientaiy manner. As a rule, pieces 
of the root aie jdanted and the field is weeded two or three times during 
the vegetfitive j>eri('d, which lasts 18 months. The ground is not always 
ploughed. 

The ]iractice of removing the leaves to^vards the end of the vegetative 
period is a gieat mi.stakc, for instead of incre<ising the size of the loots, it 
only causes them to ek)ng<ite and reduces their starch content 

The average unit root ])rodnction per hectare varies from 18 tons on 
the clay soils of the northerii part of the State, to (>o tons on the recent claye\ - 
sands of the Xorth-West lailway zone. The average general starch con¬ 
tent is 20 %. 

The cost of cultivating one alqueire " (2.42 hectares) has been es¬ 
timated at the Araras farm, 87 km. from San Paolo, as follows: clearing the 
ground no milrcis — jfloughing 40 — harrowing 10 — planting 40 — 
hoeing 270 — haivesting 80. The value of the crop when the loots are 
suitable for floiii-making, which is the tusual manner of employing them, 
is given in the a\jpended table. The figures refer to three municipalities. 
A by-product of the flour manufacture is starch ; this is recovered by allow¬ 
ing the juice to settle that has collected in the presses and afterw’ards de¬ 
canting it. P^or every sacks (of 45 kg) of flour made, 3 sacks (of 50 kg ) 
of starch can be obtained in addition. The floui is made by grating the 
roots by means of a hand ai)i>aratus or hy a hydraulic engine, the ])roduct 
being subsequently pressed, dried in a store and ground. There is only 
one factory for flour intended for bread-making; this is at Casa Ilranca, 
Fazenda S. Anna. 

There are also starch factories, but these are generally connected with 
textile factories wdiich consume the entire output. Starch costs 0.25- 
0.35 miireis per kg. to make, and sells in the country at 0.5 milreis. The 
largest factory where starch alone is made is attached to the Matarazzo 
establishment, ‘‘ fazenda Corupatura, at Pindemonhangaba, where the 
output is no sacks per day. The harv^'est and the preparation season 
last from March to October. When their own crop is insuflScient to keep 
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the mills going, the factories buy manioc at the rate of 35-45 reis per kg. 
delivered at the factory. 

Cost of producing and preparing manioc in three municipalities 
of the State of San Paolo. 


(Milrds per alqueira; one alqueira 2.42 hectares). 



Pindamonhan- 

gaba 

Guatapard 

1 

1 Araras 

Cultivation. 

Harvesting .. 

Grating.. 

Carriage to factory. 

Preparation of flour. 

Sacks.. 

Transport to station. 

Transport to market. 

347 

120 

150 

210 

562 1 

555 

24 

(0 375 

350 

140 

40 
• 360 

480 

150 

(») 240 

470 

80 

150 

350 

560 

35 

(3) 165 

Total . . 

2 343 

I 760 

I 810 

Value of product • . • 

(4) 4 *64 

(4) 3 ^00 

(3) 3600 


(i) At Rio de Janeiro, 323 kg distant, — (2) At San Pao^o 489 kg. disant. — 
(3) At San Paolo, 87 kg. distant. — (4) At 12 fntlrets per sack of 45 kg. — (5) At 10 
mtlrets per sack. 


In the case of Manioc, as in that of other crops, the possibility of ex¬ 
tended cultivation depends upon the roads and means of transport Thus, 
in the north-west railway zone where very large crops of manioc can be 
raised, production has to be limited to the amount that can be disposed of 
in the small neighbouring markets, on account of the cost of railway freight 
and transport from Sorocabana to San Paolo, or vSantos. 

Great damage is done to manioc crops by rodents (rats, armidilloes, 
etc.), but the only serious disease to which manioc is liable is root-rot which 
occurs in very moi.st soils. In 1915, the Sphingid Lepidopteron, Dilopho- 
nata Elio which is the most formidable pest attacking manioc in other coun¬ 
tries, appeared also in Brazil, but owing to the strict control measures adop¬ 
ted, it did little harm and has never reappeared. F. D. 

918. The Hawaiian Tree Fern as a Source of Starch. 

Ripperton, T. C Bulletin No. United States Department of Agriculture 
PP rO, plates, 7. Wasliington, D. C., 1924. 

The Hawaiian Islands contain many thousands of acres of tree-fern 
forests from which starch can be extracted. Three species are foimd, only 
one of which, Hapu (Cibohum chamissai), is used for starch production. 

The crowns, lateral shoots and imdeveloped buds on the trunk may 
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all be used for propagation, but the growth is slow, twenty years being 
required to reach sufficient size for starch production, hence it is not practic¬ 
able to plant cuttings. 

The care of the tree fern is similar in chemical composition to that of 
other starch plants, especially of edible canna. 

The starch is used both as a food and for laundry purposes. For 
laundr>^ work the starch is much superior to maize starch. 

The high costs involved in securing the raw material prevent the starch 
becoming a competitor with the common commercial starches, but, with 
the cheap labour available in many tropical countries the cost of produc¬ 
tion would be much less than is the case in Hawaii. W. S. G. 

919. Scientific Cotton Growing and Transport. 

Authorities : 

I Jackson, R H. Cotton No 1487, p 13, Manchester, 1924 

II LKPLAK, K. Rendement de la plantation du cotoii, Bulletin Agncole 
du Coiisio Beige, Vol XIV, No. 4, p 701, Bnissels, 1923 

III Les Cahters Coloniaitx Circular of the Lieutenant Governor of the 
French Soudan Report No 220, p 483 Marseilles, 1924 

IV, Waddington, M Report on journey in French Soudan, Bulletin de 
rUnion Colonmle fran^ane, May, p 53 Paris, 1924 

V “ The Times Ttade and Engineering Supplement, p 461, July 26, 
1924, T.^ndon 

VI Cotton Transport Act Anmuil Report of the Indian Central Cotton 
Commit tee for year ending 30 August, i<)23, p 10 Bombay. 

Mr. R. H. Jackson, Chairman of the Executive Committee of the 
Empire Cotton Growing Corporation, in a recent address, referred to the 
increase of cotton ])roduction in new^ areas within the British Empire, 
which had risen from 72 (x)o bales in 1917 to 178000 bales in IQ23. He 
expects further increase in 1924, and ** sees no reason why the progress 
should not be accelerated if we can only get the transport required to 
move the crops promptly ". 

Mr. Jackson fully realises (a) that new cotton fields must be tlie out¬ 
come of scientific supervision, seeing that such suiiervision has been the 
main factor determining the i>rogress made during these six years ; 

(b) that scientific cotton growing is capable of considerable extension 
and development; 

(c) that the general question of transport is ver>" pressing and likel}- 
to become even more acute as further extensions take place. 

He concludes by indicating that the time occupied in transit is of 
the essence of the problem. 

The following notes deal wdth the four points raised in Mr Jackson's 
address, points which are no less applicable to the cotton production of 
other nations than to the cotton fields of the British Empire. 

In the first place, it has become apparent to those who are engaged 
in developing cotton growing in new areas that the work is really of a 
scientific character, calling for thorough preparation at every stage, be- 
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ginning witli the selection of seed, continuing throughout the period of 
development, and concluding with the ginnery, the cotton press, and the 
desj>atcli to market or factory. The fact that the American negro, who 
has no pretensions to scientific knowledge, is the grower of more than half 
the world's annual yield of cotton, does not in the least disprove the highly 
technical nature of cotton growing outside America. The negro has a 
long tradition of cotton giowing ; he has learnt from his earliest years the 
peculiarities of the Amerio<m cotton crop, and he is unlikely to omit any 
necessary detail of his work, though it is, in the nature of things, impossible 
for him to improve on his present somewhat rough and wasteful methods. 
The Agence Economique de VAjriqiic Occident ale frangaise states that the 
German Government of Togo attempted to raise cotton under x\nierican 
negro management but (piickly abandoned the scheme, as the negro was 
useless, outside his own Southern States. 

The Indian cotton-growler again, has seldom really proved success¬ 
ful in improving the quality of his crop, despite official encouragement; 
attempts to establish a satisfactory staple are only now bearing fruit, and 
chiefly in the Punjab settlements, where organised scientific suj:)er\'ision 
is practised. 

M. E. Eaplae, writer of an article on Cotton Production in the Bel¬ 
gian Congo, may be quoted in support of the main Argument. After de¬ 
claring that cotton in the Congo, as is generally the case with trojneal 
countries, is a crop adapted only for native labour, proceeds to show how 
the European planter may find a remunerative occupation in cotton grow¬ 
ing if the following conditions are observed. He should begin b> selecting 
and clearing his ground, perhaps 1250 acres (500 hectares) in some part 
of the vast region of the Congo, keeping to the districts where it has al¬ 
ready been found that cotton will flourish. In the first season he sliould 
clear only half the area, and for this purpose the w’ork of about 300 natives 
will be required in the course of six mouths : the conclusion of the period 
should coincide with the proper moment for jdanting selected seed, which 
is easily obtainable in the Belgian Congo. After the planting, all the 
weaker plants api)earing where a sowing of five or six seeds has been 
made should be thinned out. At the same time the first cultivation 
or cleaning is carried out, to be succeeded at the pro}>er time by two 
further cleanings, as the plant grows, and approaches the flowering stage, 
three or four months after sowing. At the end of this period the bolls 
begin to open, and picking commences. This must be carried out system¬ 
atically, each row of cotton bushes being visited every ten days, until the 
yield of aU the successively maturing bolls has been gathered. 

It has been mentioned that the clearing of ground requires 300 
natives who are fairly expert at this particular branch and would require 
only such supervision as is necessary to keep them at work. But for 
sowing, thinning, cleaning and picking, the native is not sufiiciently skilled 
and requires constant instruction and supervision. One Belgian writer 
remarks that the ordinary native of the Colony is about as amenable to 
control as the wild antelopes of the country. To ensure any sort of suc¬ 
cess, therefore, the intense and continuous supervision by the European 
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is essential at the special times indicated. Between the various opera¬ 
tions, there are periods of quiescence : but the i>lanter will do well to pay 
constant attention to his cotton fields. He has to be on his guard against 
insect enemies, wild animals and i>erhaps locusts, which require prompt 
control measures, and that without intelligent help from native sources. 
Similar vigilance is also necessary at the giniier>", and in pressing bales. 

M. IvCplae considers that the i>lace for the gimieiy^ is the centre of the 
500 hectare plantation, so that the transport of the seed cotton can be 
carried out cheaply. Such a convenient arrangement may not always be 
practicable, but it is clearly one of the points that should be included in 
an ideal sciieme of scientific cotton growing. ]\L Iveplae's scheme provides 
for two machines of 50 saws each, with an output of 10 to 12 bales of lint 
per day, thus in two months dealing with the entire crop of which the yield 
expected is 200 kilogrammes of lint per hectare from $00 hectares. M. lye- 
plae, as already stated, would clear of forest, etc., only 250 hectares in 
the first year, and the other 250 hectares in the second year, and would 
then continue cropping the same land, keeping 250 hectares under cotton 
each year, and making rotations on each plot with various other crops, 
such as will jnovide green manure for the cotton fields, where cotton 
seed can also be used as a fertiliser. Maize may also form a useful 
catch crop. 

The article concludes with a warning, or reminder. In the writer's 
view there is distinct danger in the fact that cotton seems to grovr so easily. 
Hence it is often assumed that special knowledge is unnecessary and that 
consequently the supervision may be safely entrusted to any trader or 
farmer. That this is a misconception soom becomes e\ident, for an amiual 
crop, such as cotton, if not well cared for, gives no result at all, and the 
ca})ital outlay is quickly dissipated. The energetic and capable scientist, 
with exjxirience of cotton growing in a tropical countr>’, is an indispens¬ 
able agent, if success is to be obtained, at any rate so far as the Belgian 
Congo is concerned. 

The account of the cotton crop in the Belgian Congo, as given by 
M. Leplae is partly h3"pothetical in so far as it relates to any extensively 
organized scientific production in that country. There is, however, an 
ever increasing yield of cotton in the Congo, and the conditions of climate 
and soil are doubtless quite accurately estimated. It onl^^ remains to 
establish the organization necessaiy’^ for proper control on a large scale 
during the period of growth, and to organise transport to the seaboard, 
which can bring the cotton to market with the minimum of delay. It 
is stated that two months are probably required for ginning, including press¬ 
ing and bailing. Ideally the cotton should readi it destination in another 
two months. There is good reason to suppose that the actual transit 
occupies something like six months, from the plantation to the Belgian 
spinning mills whidi deal with the w’-hole production of the Colony. Some 
of the cotton grown in the eastern area finds its way across Tangan5dka 
Bake and Territory, to be shipped at Dar-es-Salaam, a very long process, 
but doubtless of shorter duration than a transit enlirel^^ through the Congo 
Colony to its own port on the Atlantic. 

[•itl 
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Mr, Jackson's views on the acceleration of progress in new cotton 
areas will be very generally accepted. It may be that the present number 
of cotton-growing experts is limited, but practical experience in the 
cotton field is soon gained by the trained student, and facilities for such 
students have been organised by the Empire Cotton Growing Corporation, 
and hence a considerable increase in the number of thoroughly expert 
growers may be reasonably expected before long 

The very remunerative prices obtained in the cotton markets lately 
have naturally encouraged the desire to grow cotton in many lands; it 
is improbable that all these efforts will be successful, but progress in the 
aggregate will doubtless result. 

But every new extension of cotton growing is of necessity subordinated 
to the question of transport. It is not ver>’ many years since the sole 
means of carrying cotton to market in West Africa was on the heads of 
porters, as is indeed still the case in some parts of the interior, though 
there are now railways in existence that shorten the journey, and provide 
less wasteful methods of transit from the up-countr>^ centres to the coa.st. 
It can scarcely be expected that exhortations to grow more cotton in Da¬ 
homey or the French Sudan, emanating from the Administration, will 
have their full effect until the railway is brought within a reasonable 
distance : there are numerous villages where cotton has long been grown 
for local domestic requirements, and merely a small percentage, if any, 
of the production has been marketed elsewhere. The new line from the 
Upper Niger to the Upper Senegal River has been welcomed by the col¬ 
onists who regard it as a real aid to their efforts to introduce exotic 
species of cotton into the French Sudan for cultivation under irrigation 
methods. The railway not only revolutionises the methods of transit 
for the cotton lint, but facilitates the transport of the engineering plant 
and agricultural implements to the cotton fields. 

It may also gradually prove to be advantageous to market the cotton 
seed which up to the present has been used solely as a fertiliser and to 
establish seed-crushing machinery so as to send the oil to France as well 
as the cotton. 

Economies in these and other directions will do much to promote 
the establishment of cotton growing in West Africa on a sound basis ; 
such economies are almost certain to become of ntal importance, when 
the price of cotton again approximates to its former moderate level. So 
long as the European price exceeds one shilling per lb. the cost of trans¬ 
port is not everywhere a particularly important factor, since one penny 
per pound is equivalent to 9.33 pounds sterling jxir ton, an amount which 
will pay for a good deal of rail and steam transit. The case would, however 
be very different if cotton were to decline to seven pence |>er lb. the price 
obtained in 1921, which excluded from the markets most of the cotton 
grown where there was no railway line in the immediate neighbourhood 
of the plantation. 

Reference has been made to the means of communication in parts 
of West Africa and in the Congo, but in other African cotton fields the 
development of transport has been more marked, though as a rule at a 
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less rapid rate than the expansion of cultivation. Last year the crop 
in the Kassala province of the Anglo-Egyptian Sudan was still carried to 
the coast on camel-back, to-day all the transport is by rail, and a scheme 
is under consideration for the further extension of the line, through rain- 
fed regions, where cotton growing has already begun to be important. 

The railway system in ]S*igeria, which is already linking up places 
hundreds of miles apart, is in process of further development through 
a country well suited for cotton, while thousands of bales are already 
grown under scientific super\ision wherever transport is available. 

Nyasaland and Rhodesia are in process of obtaining similar access to 
the sea through the port of Beira, though their great river, the Zambesi, 
has proved to be a hindrance rather than an aid to development. 

Uganda however affords the most notable example of the benefits 
of a transport service. The Uganda railway from the coast at IMombasa 
lies wholly witiiin the Colony of Kenya and, though it reaches the shores 
of Lake Victoria Kyanza, the existing railway wharf is still some way from 
the boundary of the Uganda Protectorate. Under the guidance of scientific 
experts, however, and with a sagacity and perseverance not to be found 
among neighbouring i>eoples, the Buganda set to work some fifteen years 
ago to grow cotton, and their country’ now yields 100000 bales from a 
little under half a million acres. Without the railway even a beginning 
could hardly have Ix^en made ; today the TUganda cotton crop is worth 
nearly three millions sterling, and the railway is now on the way to pros¬ 
perity. 

Further developments bringing railway facilities into Uganda proper 
are being planned and will give access to a larger area of cotton land in the 
Protectorate as well as in the neighbouring Colony of Kenya. 

The need for increased cotton ])roduction is fully admitted ; this 
need can only be met by increasing transport facilities from regions suit¬ 
able for production ; whether in Africa, Brazil, Argentina, or Australia, 
the problem is the same, though naturally to some extent affected by 
local conditions. 

Lastly Mr. Jackson lays sx)ecial stress on the necessity for having 
the '' transport required to move the cotton crops promptly 

It should be noted that the Uganda railway is a single line and has only 
within the last year or so provided a fair number of passing points or 
sidings. Like other enter{)rises of similar character it suffered in efficiency 
from its immediate success, and the traffic rapidly became too heavy for 
its resources. The Uganda cotton has to be put on board Lake steamers 
or other craft after being brought down from the ginnery, there are delays 
at nearly every stage, and tlie most serious at the railw’ay wharf. Hence 
it is not surprising that the transit of the crop to the seaboard covers 
many months of the 3^ear. These conditions involve much uncertainly 
and actual loss for all coiicenied. The ultimate buyer, whether in 
Liverpool or in Japan, requires to know when he may expect delivery 
of his order and can afford as a rule, to give a better price if he is satisfied 
on tliis point. Cotton if delivered to the spinner in August may be worth 
much more than if it readies the mill in November. In the current 
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season the cash difference in favour of delivery in the earlier month has 
been about three pence per lb., or six pounds (£6) per bale, including 
interest on the value, reckoned at fifteen pence per pound in Uganda. 

The time problem has already been mentioned in connection with 
the long transit to the seaboard through the Belgian Congo, where the 
transfer from rail to river and vice versa is a fertile source of delay: it 
may also be noted as of much importance in Brazil, where railways do 
not yet reach some of the best cotton land, nor even all of the old es¬ 
tablished plantations. The time problem is also important in respect of 
possible new extensions in Nigeria, Rhodesia, Nyasaland and particularly 
in South Africa, where several promising cotton areas aie at a considerable 
distance from the existing railways. It has also to be taken into account 
in connection with the development of cotton growing in Argentina and 
Paraguay, which are mainly dei)endent on their river navigation for trans¬ 
port from the tropical cotton fields to the distant seaboard. At times the 
upper reaches of the Parana are too shallow for any but light craft traffic 
and there are often long delays. 

Facilities for the transport of cotton may be misused, and in con¬ 
sequence a partial control of certain internal movements of cotton in India 
was established by the Legislature in 1922-23. One pf the mam objects 
of the Indian Central Cotton Committee has been the giving effect to this 
legislation. A whole series of abuses which have done much to spoil the 
good name and lower the value of Indian cotton can now be checked. In 
the past, short staple cotton, waste and stained cotton have been transport¬ 
ed by rail to areas growing longer staple, for mixing purposes. Fully 
pressed bales have been sent to stations with a good reputation, for sub¬ 
sequent despatch tmder a false description to Bombay. Indian cotton is 
largely marketed by territorial description and it is therefore necessary 
to protect areas growing the better qualities. The profits made by un¬ 
scrupulous middlemen are much less than the economic loss sustained by 
the grower and the spinner. 

The areas protected in 1923 by notification under the Act of the Legis¬ 
lature are Southern Gujerat, the Southern Division of the Bombay Pres¬ 
idency, the Central Pro^dnces, Berar and the " Cambodia '' cotton district 
of Madras. Contiguous Indian States have adopted the procedure and are 
acting in concert with the Cotton Committe. Rail transport of cotton into 
the protected areas is prohibited. 

Some aspects of the problems of scientific cotton growing and cotton 
transport which are so intimately connected have been sketched above. 
In conclusion it may be added that in localities where owing to material 
or financial causes efficient transport cannot be provided, it is clearly 
useless to initiate or to develop scientific cotton production. In areas 
where good cotton cannot be produced, one of the inducements for the 
improvement of transport is absent. There are other agricultural crops 
that cannot be developed for want of transport facilities, but very few of 
them With the exception of cotton, can realise a price which is sufficient 
to guarantee success alike to the grower and the transport agent. 

It also follows that new cotton fields diould produce only the best 
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quality obtainable ; the transit charges are the same for the lower grades, 
and good quality cotton can always command a larger circle of buyers, 
in healthy conditions of competition. J. H. H. 

920. Cotton Experiments. 

O'Kki^LY, j. F. and Cowart, R., Bulletin No. 219. pp. ii, tables 10. 
Mississippt Agncidtural Experifnent Station, MissiSvSippi, Gty. U. S. A., 1924. 

The article gives an account of experiments carried out with the object 
of supplying information of immediate value to the cotton grower. 

The data obtained from six types of cotton grown at the Central Sta¬ 
tion are as under: 


Pounds of Lint Cotton per Acre. 


Years to 19^3 

Cook 

1 Cleveland I 

1 1 

j Tiice 

( 

Miller | 

Delfos 

Express 

Five Year Average . 

1 

■ 0 

1 

1 374-8 

3646 

334-7 

.350.9 

309.0 

Average Value {Dollars) . . . 

• 1 107 85 

110.14 

126.07 

io -».44 

131-63 

II 3-70 

Average length {inchcb) . . . 

7/8 

1 15/16 

Ii/iO I1/16 

*3/16 

1.3/16 

Average Lint Pt,rcentage, 

• 37 7 

1 34.8 

1 30.0 

j 33 3 

31-5 

31-3 


Further tests were carried out on standard and new varieticis, on clay 
loam and sandy soils. 

A comi)arative experiment with four nitrogenous fertilisers gave the 
following results : 


Fertiliser 


Ammonium Sulphate. . . 

Sodium Nitrate. 

Calcium C3mamide. . . .• 
Cottonseed Meal. 


Increased 

i yield in seed cotton 
(lb per acre) 


Increase of value (in $) less 
co«t of fcrtlUsct 


1 j 

1922 j 

J 924 1 

19.21 1 

19.22 

i ! 

1 Average 

{ 

1 

I 

j 

j 

~- 

r 


1 

154-7 

1 

QI.2 1 

*o8.8 ' 

i 

5.31 

20.14 

20.11 

15.23 

187.0 

88,0 1 

*70.3 j 

6.78 1 

18.56 , 

26.48 

I >.27 

173-5 

63 61 

228 0 1 

6.82 

13.07 

22.89 

14.26 

4.7 

462 I 

118.4 j 

3.251 

6.53 

7-64 

3.66 


. . 1 

1 

_ 

• —_ 

_ 

_ __ 


W. S. G. 


921. Cotton in North Brazil (i). 

Fearse, a. S. (General Secretary, International Federation of Master 
Cotton Spinners and Manufactures Association), pp. 122 -f- xxxvm. Man¬ 
chester; Taylor Garnett Bvans& Co. 1924* (Preface by Miguel Calmon, Min¬ 
ister of Agriculture, Commerce and Industry). 


The report of the journey through the States of Cear^, MaranhSo and 
Para, together with a S3rnopsis of the whole of Brazil’s cotton potential- 


(x)8eei?. X921, No. xaao, Rm X932, page 930 and No. 828, and R. 1923 page xx24. {Ed.) 


8 —- Agf, ing. 
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itkwSgives a comprehensive account of the cotton growing and merchanting 
conditions throughout the State, The report is impartial and is written 
primarily to give imformation to the members of the International Cot¬ 
ton Federation and to stimulate the general interest in Brazilian cotton 
both in Europe and elsewhere. Information was obtained through 
inspection of fields and ginning factories in each district, and personal 
contact with growers, ginners and merchants. Developments are propos¬ 
ed in connection with seed selection and production of pure seed and 
the marketing of produce (establishment of exchanges and emplo^'ment 
of qualified graders). There is ample evidence of the suitability of cli¬ 
mate and soil conditions in the high yields already obtained under the 
most elementary conditions of cultivation. 

The opening chapter gives a graphical survey of the world's cotton 
production and consumption, and future possibilities, with a discussion 
on the existing advantages in Brazil. The following chapters deal with 
the separate States from the standpoint of topography, climate, com¬ 
munication systems, natural resources, economic possibilities, and si>ecial 
observations on cotton (varieties, seed-farm organisation, ginning, baling, 
export, spinning and weaving mills). A chapter is reserved for a descrip¬ 
tion of the Brazilian public works against drought, and deals with the 
enormous reservoir consructions either projected or already completed. 
The work, closes with a general discussion as to the potentialities of the 
various cotton zones in Brazil. M. L. Y. 

922. Fibre Production: Sisal Hemp. 

Gouwinc Dr. H. (Superintendent of Investigations, Imperial Institute, 
I/>ndon). Tropical Agriculture, Vol. i, No. 9. pp. 140-142. Trinidad, 1924. 

The author gives a brief historical account of Sisal hemp [Agave si- 
salana), and the annual production of the fibre in Mexico. An account is 
then given of the efforts which have been made to establish sisal hemp cul¬ 
tivation within the British limpire, together with an indication of the pre¬ 
sent position and prospects of the industiy in each of the following coun¬ 
tries : Tanganyka, Kenya Colony, Uganda, Nyasaland, Zanzibar, Mauri¬ 
tius. W. S. G. 

923. Two Useful Castor Oil Varieties in Sicily. 

Bruno, F. vSu due varieta di ricino coltivate nel R. (*iardino Coloniale 
di Palermo L'Agftcoltufu Coloniale, Vol XVIII, N® 7. pp. 229-233 bibliogra¬ 
phy. Florence, 192 f. 

In view of the increasing demand for castor oil from the medicinal 
and industrial standpoint, experiments have been made at the R. Giar- 
dino Coloniale, Palermo (Sicil}’), to test the economic value of the two 
vaneties, Rtetnus communh var. microcarpus and i?. communis var, 
Datluncfmsis. Details of cultivation are given, and of the analysis of the 
plant. It appears that the first named variety is superior to var. Bai- 
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lundensis as regards higher oil content 60.50 to 54.29 % (ether extrac¬ 
tion) ; more compact growth, 1.05 m. to 4.50 m. 

In Southern Italy, where the castor oil plant is a perennial, it is re¬ 
commended to extend the cultivation of this variety, as it is of undoubted 
value. This applies also to the Italian colonies, in Eritrea and Somali¬ 
land. Reference is made to the value of the stems for fuel and of the 
steamed leaves for forage purjjoses. M. L. Y. 

924. “ Badputa ” {Qomphia parvifiora)^ an Oleiferous Plant of Brazil. 

DominguES, a O Batiputd Brasil agncola, Year X, No. 112, pp. 114- 
115 Rio Janeiro, 1924. 

Gomphia pannfiota is a shrub reaching the height of 2.50 ra.-3.50 m. 
which grows wild on the sandy soils ('* taboleiros of the States of 
Parahyba, Pernambuco, and Rio Grande do Norte in association with 
the “ mangabeira (I/ancornia speciosa), cajueiro bravo" {Curaiella 
americanu), etc. 

The author has ])roved by his own experiments that the plant can be 
, raised from seed if the latter is sown on suitable sandy soil, but the seeds 
require more than 30 dayb to germinate. 

The oil extracted from the fruits is edible and is also used for medicinal 
puri)Oses by the people. The author only succeeded in extracting 2 % 
of tliis oil, but as much as 20 is said to be obtained. The oil has only 
been extracted from the i)ericar]) so far, no attempts having been made to 
express it from the kernels. The fruits are washed, boiled in water and 
ground to a paste in a mortar. 

The paste is then washed and diluted with water after which it is 
wanned in a caldron exposed to direct heat. The melted oil rises to the 
stirface and is skimmed off, being already clear and ready for use. 

The following data were obtained from analyses of the oil made at 
the " Servd(;o de Inspec<;ao e Fomento agricolas " : density 0.910 — re¬ 
fractive index at i6‘>C. i 4615 — K(’)TTSTorfer index 197.12 — Iodine 
index 70.02 — Cpismkx index 90.31 - Acidity 12.4. 

By cultivating “ bati}>utd " at would be possible to turn to good ac¬ 
count 900 thousand hectares of sandy land in the State of Parahyba. 

F. D. 

925. Saivia Sclarea as an Oleaginous Crop. 

Cavara, F. I^ Siilrut Sdarca, L quale pianta oleifera Bollettino della As- 
sociazione Italiana pro pianic tncdiriHalt, aromuiiche ed nitre utili e della Societd 
Oriicola di Lombardia, Year VII, No. 7, pp 117-119, figs 1 . Milan. 1924. 

The value of Salvia Sclarea L. as an aromatic plant has been recognised 
for some time past, but insufficient attention has been given to the oil 
content. 

Specimens were sent by the author for examination at the " Eabo* 
ratorio di Chimica Farmaceutica e Tossicologica " at the University of 
Naples, and the results indicate the economic possibilities of the exploit 
tation of this plant for oil puiqwses. The characteristics may be sum- 
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marised as follows average size 2 mm.; moisture 8,75 %; oil extracted 
with a mixture of petrol and ethyl ethers, light yellow tint with an 
agreeable taste and scent: specific gravity at I5®C, 0.93; refractive index 
at I5<^. 1.481; solidifying point of fatty acids, S^-iooC,; melting point 
100-15^.; saponification value 192.82; iodine value 141.2; it is essentially 
a drying oil. 

Although no yield can be expected the first year, by removing the 
stems directly after seed production and irrigating at the same time, an 
abtmdant inflorescence may be expected the following season. On light 
deep soils, irrigation may not be necessary during the spring and summer. 

M. h. Y. 

926. The Tanning Value of Indian Myrobalans. 

I. Pll^RiM, J. A. A. Report on the Tan Values of Indian Myrobalans and 
Burma Terminahas. Forest Bulletin, No. 56, pp. 1-2, tables 2. Delhi, 1924. 

II. The Characters of Indian Myrobalans. Bulletin of the Imperial Institute, 
Vol. XXII, No. 2, pp. 123-134 + tables. London, 1924. 

I. — These investigations are divided into two sections, the first 
deals with TermtneUta fruits chiefly myrobalans and the fruit of T. Che- 
bula and the second with the products of various Termmatta species, exclud¬ 
ing the fruits, and all obtained in Northern Burma. Full analysis-summaries 
are given with figures of calculated yield of extract of tannin and the sam¬ 
ples in Section i classified according to the highest proportion of flesh 
to stones; tannin content; yield of extract; greatest suitability for use 
in extract manufacture, t. e the highest proportion of tannin to soluble 
non-tannin. In section 2 the analysis includes leaves, twig bark, bole 
bark, cortex of bole-bark, and wood, 

II. — Report of the examination of different Indian varieties of My- 
robalan, chiefly T. Chebula, to determine the relative values, and whether 
this is due to variety or to locality or other climatic causes. A variation 
from 20 to 49 % tannin was found in fruits containing 10 % moisture 
which indicates the importance of these determinations. It is proposed 
to extend these investigations to samples from various localities with a 
view to establishing the average quality and commercial value. 

M. L. Y. 


•927. Tannin Investigation of some Burmese Dipterocarps. 

Pii^RiM, J. A. Indian Forest Records, Vol. X, part IX, pp. 167-189- 
Delhi, 1924. 

The author deals with six species of Dipterocarpus, viz., Hopea odoraia 
(thingan), Pentacme suavis (ingyin), Shorea obtusa (thitya), Z). turbinatus 
(Kanyin-ni), Z). tubercultUus (in), and D. alatus (Kangin-b3m). A summary 
table of results is given showing the tannin percentage obtained from the 
leaves, bole-bark, cortex of branches and average bole-wood. 

Z). iurbifuUus, D. tuberculatus and Z>. akUus did not yield satisfactory 
results. W. S. O. 

[m-sn] 
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928. Indian Gums and Resins. 

DUTT, N. B. Industrial India, Vol. Ill, No. 12, pp. 547-548, I/mdon, 

1924* 

The author draws attention to the gums and resins of India, a class 
of vegetable products hitherto neglected, but which, by the adoption ©f 
proper methods might have a much larger output. 

Gums are distinguished as soluble, partially soluble and insoluble in 
water ; all three classes are found in India. 

The chief gums are described with their local and Latin names, dis¬ 
tricts where found and uses. Amongst those mentioned are Acacia arabica, 
A. Catechu, A, Senegal, Anogeissus laitfolta, Pierocarpus Marsupium and 
Butea frondosa. The hog gums include Cochleospermum gassypium, 
the best Indian substitute for gum tragacanth. The odoriferous gums 
are represented by BosweUia serrata. Commiphora mukul and Shorea ro- 
busta. The resins include Vatena tndtca, Ilopea odorata, Canarium strictum 
and the pine-resins from Finns excelsa, P longtfolia and P. Khasya, 

Allusion is made to the adulteration of gums and resins which is now 
practised. 

The author points out the necessity for the scientific study of these 
products. W. S. G. 

929. The Uba Cane and its Yield of Sugar in Porto Rico. 

Domingukz F L The Jnternatiofial Sugar Journal, Vol XXVI, No 307 
PP 379"3^^o Ixmdon, 1921 

In Bulletin No. 28, (jinnted in Spanish) of the Insular Experiment 
Station, Rio Piedras, Porto-Rico, the author gives a full account of the 
Uba cane in that island, esi>ecially as regards its juice and milling 
qualities. The average of juice analyses from several hundred returns 
is as follows: — Brix 17 68, sucrase 15 51, purity 87 72 ; the plant cane 
is inferior in these respects to the ratoons. 

The author is of the opinion that the Uba cane cannot take the place 
of the standard canes of Porto Rico, owing to the lower sucrose content 
of its juice ; but the variety may be grown on the poorest soils, and ha<? 
important immunity qualities, hence could be used to increase the total 
output of sugar from the island. W. S. G. 

930. Coffee in Brazil and Abroad. 

Ramos A. (Esaila PolytechnicadeSao Paulo) 0 Cafi no Brasil e no Estran- 
getro, i6“® p. VII + 645, tables 42, bibliography. Rio de Janeiro, Pap. Santa 
Helena, 1923. 

In addition to much general information respecting coffee, this work 
incorporates the results of the authors' studies and practical experience 
during 50 years* management of coffee plantations in various parts of the 
world together with a number of facts obtained from the different works 
mentioned in the bibliography. 
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Coffee is here treated of from the historical, botanical, cultural, indus¬ 
trial, commercial, hygienic, and legislative points of view. The analysis 
of the most important questions is followed by a summary of the present 
state of affairs and a forecast of the future of coffee-cultivation. 

The following list of the headings of the chief chapters of the work 
give some idea of the ground covered : 

I. Geographical distribution of coffee. Historical observations. 

II. The coffee bush, climate and soiL Botanical description of coffee. 
Chemical composition and weight of the green parts of the plant and 
of the fruit. Adverse conditions and enemies, insecticides and fungicides. 

Ill Brazilian coffee. Historical infonnation — Distribution of coffee 
growing — Production in the State of San Paolo — Study of the soil intended 
for coffee plantations — Preparation of the soil. Planting — Cultural ope- 
lations — Yield and unit production — Distribution of poffee plantations 
in the State of San Paolo — Treatment and preparation of coffee (moist 
method) — Drying and desiccators — Dry method — Preparation of 
parchment coffee and the machinery used. Cost of production in San 
I^aolo — Organisation of coffee cultivation in vSan Paulo — Patronato 
agricola a and labour contracts — Coffee cultivation in the States ot ]VEnas, 
Rio de Janeiro, Spirito Santo, Bahia, Parana, Pernambuc<t. vSup])lementary 
information respecting the Brazilian States in which coffee is cultivated. 

IV. Coffee prodticUon outside Brazil Centres of production (Mexico. 
Guatemala, Salvador, Nicaragua, Columbia, Venezuela, and Porto Rico). 
Coffee-growing in the Dutch Indies 

V. The world's consumption of coffee. 

VI. Supplement. Manuring coffee in San Paolo (Dr. Botkliio and 
D. Granato). Coffee in food hygiene (Dr. Granato). 

VII. Coffee trade. Its importance and the development of new methods. 
Influence of middlemen in development (Dr. De Miranda Jori>ao). — The 
coffee-trade in Santos (A.Veiga) o|>erations on the market of Rio Janeiro. — 
Manipulation of coffee in New York, New Orleans, San PVancisco and on 
the European markets — Coffee-Iixchaiige and trade methods. 

VIII. State Intervention in the coffee trade. 

IX. "'Fazendas'* for coffee cultivation (Dr. G. IVIaistrello) — Effect of 
frosts, winds, and drought on the life and productivity of coffee; measures 
to be adopted to prevent, or lessen injury from any of the above causes 
(Dr. I'. P'errkira Ramos). 

X. Summary. P^orecast. Conclusions. Valuation of Coffee. Statistics. 

XI. Coffee trade and consumption in 1922 (in collaboration with the 

Trade Department of the United States), P'. D. 

931* Manuring of Tea. 

I. Cooper, H. R. Rotation of Manuring. Quarterly Journal of the Indian 
Tea Association, Part II, 1924. pp. 11-118. Calcutta, 1924. 

II WiEES, H. H. Trial of Nitrogenous Manures on Tea, Idem, pp. 91-98, 
tables 4, bibliography. Calcutta, 1924. 

I. A single application of manure may give a very small increase, but 
if continued for several years the manured area improves and a paying 
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increase is obtained. In the case of tea, the increased yield is produced 
from bigger bushes with a larger number of shoots ; a residual effect is 
produced which can only be ascribed to the fact that a better bush has been 
formed by the previous manurings. 

The main requirement of tea is nitrogen, which should be applied every 
spring, when growth is rapid, but sufficient potash, phosphoric acid and 
lime must also be given and the supply of organic matter must be main¬ 
tained. To meet the latter requirement an average of one ton per acre per 
annum of cattle manure should be given, or a green manure crop should be 
grown and hoed in. 

The following is a satisfactory 5 year manurial rotation: 

fl) Slaked lime 10 maunds ; cattle manure 5 tons per acre. 

h) 40 lb. phosphoric acid fertiliser on seed bed for green crop. 

c) Mixture to provide 30 lb. nitrogen and 20 lb. potash per acre to 
be dug in round bushes. 

d) 40 lb. phosphoric acid per acre; boga medeloa'' [Tephrosia 
purpurea) to be sown in hedges and trimmed as required; Mixture as in c) 
to be dug in round bushes ; 

e) Mixture as in treatment c) dug in round bushes and ** boga rae- 
deloa trenched in. 

The cost of the manures suggested, at present rates, would be about 
Rs. 22 per acre per annum, not including cost of application. 

II. The article describes a trial of nitrogenous manures which has been 
in progress for four years at the Tocklai Experimental Station, on 18 plots 
planted one year from seed in iqi6, plants collar pruned in 1918, unpruned 
in 191Q and plucked for fertility records until May 1920, when the first 
manures were applied, as shown in the following table 


I 


Manures 

Yield of Tea 

1 

i 1" '! 

X930 1 1921 

1 } 1 

in maunds per acre I 

j 1 Total 1 

1 ^ 9^3 years 1 

1 PcTccntaRe 

increase or decrease 
on Control 

Control. 

i 

9.58 1 

7 7 i 

1 1 

7-97! 

i 1 

i 

' 8.67 

33.92 



Nitrate of Soda. 

10,55 ? 

8.1 

9.401 

12.00 

; 40.05 

+ 

18.07 % 

Green Manure. . . . . 

lO.OI ! 

8.4 

8.45’ 

10.22 

! 37 -o 8 

+ 

9.31 » 

oilcake. i 

9.86 I 

7 -^ 

8.95 

10.50 

! .36.9* 

+ 

8.81 » 

Sulphate of Ammonia . « • 

10.24 

7-5 

8.09 

10.04 

i 35 87 


5.75 » 

Sinews. 

9-55 1 

^5 

7.76 

9,00 

} 3381 

— 

0.32 » 


No manure wa«s applied in 1921, in order to test the residual effect 
of the 1920 applications. 

It will be noted that the good yield produced by nitrate of soda was 
maintained; the increase on the green manure and oilcake plots was not 
doubt partly due to the addition of organic matter to the soil, and the con¬ 
sequent improvement in physical properties. The quick-acting chemicals 
gave a heavy yield at the beginning of the season, whereas the organic man¬ 
ures were steadier 3rielders and tended to give more leaf in the latter half 
of the season* 
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The cost of producing one maund per acre increse of tea over the un¬ 
manured crop, was lowest in the case of green manured and highest with 
sulphate of ammonia, nitrate of soda being midway. The costs would of 
course vary with local conditions of soil and climate. W. S. G. 

932. Trial of New Varieties of Hops. 

I SAiyMON, E. S. (S. E Agric College, Wye, England). Journal of Institute 
of Brewing, Vol. XXX, No 8, pp 671-689, tables, 3 London, 1924. 

II. Burgess, A. H (S E Agric College, Wye, England) Report on Work 
af the Experimental Oast (East Mailing Research Station, Kent), in 192^. 
Ibidem, pp. 695-711. 

I, Sixty new varieties of hops were tested in 1923 as to yield, 
and also submitted to the opinion of expert hop factors, merchants and 
brewers ; fifteen of these new varieties gave a yield of over i ton per acre. 

Many of the new varieties produced a higher percentage of both 
soft and hard resins than any of the commercial varieties tested 

Mosaic disease was less pronounced than in 1922, and the commercial 
variety, Fuggles, appears to be completely resistant to this disease 

II. The results of experiments carried out during 1921-1922 by the 
author have shown that no differences in the percentage amount of soit 
resins can be attributed to either the temperature at which the hops are 
dried, the velocity of the air current employed, or the amount of sulphur 
burned during dr>dng. 

The experiments made during 1923 enabled the following conclusions 
to be drawn: 

The time to apply stilphur, in order to secure the best coloured sample 
is during the first two hours of drying. No difference in the rate of drying 
or amount of soft resin is caused by varying the time of application of sul¬ 
phur. 

As was shown in former experiments, the lower the temperature 
of drying, the better the colour of the hops. The ratio of soft to total 
resin is unaffected by variations of temperature ; the aroma, however, 
is affected and the value of samples in this respect decreases with increase 
of temperature. 

The variations of air speed had no effect on the amount of resins in 
the hops or their aroma. 

Experiments were made to study the effect of variation in depth 
of hops when drying, the extremes being 2 ^ inches and 12 34 i^ch^- 
No difference could be detected in colour and practically none in aroma. 

W. S. G. 

933* OU from Vetiveria Ziaaniodes. 

Gbcrghi, C. D. V. Vetiver Oil. The Malayan Agricultural Journal, 
Vol. XII, Nos. 6 & 7 pp. 197-199. Kuala Lumpur, 1924. 

Roots of the perennial grass Vetivera zizaniades Stapf. have been dis¬ 
tilled to determine the yield of oil, and valuation tests are duly reported. 
The yield of oil from fresh, air dried roots, is estimated at 12-14 lb. of oil 
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from I ton of roots, corresponding to about 6-7 lb. oil per acre per crop. 
The dark greenish brown oil obtained, has a good aroma and is of a nor¬ 
mal character. It is used exclusively in the preparation of compound per¬ 
fumes, as it acts as a useful fixer for more volatile essential oils. 

As regards the plants, the grass appears to flourish best on light soil 
but will not thrive under shade. It is found also on rich marsh land. Root 
development is stimulated by frequent cutting of the grass. The oil con¬ 
tent increases up to flowering time, and roots should be collected accord¬ 
ingly for distillation. M. I/. Y. 

934. TarchottAitihus camphoratus L. and its Essential Oil. 

DE STEFANis, C. Sui Tarchon inthus camphoratus e suUa sua essenza, 
BolletHno di tnformaztoni economiche del Ministero delle colonte. Year XIII, 
No, I, pp. 37-39. Rome, 1924. 

Tarchonanthus Camphoratus L. belongs to the Compositae and is in¬ 
digenous in Abyssinia, Erithrea, and Somaliland. It is a small tree with 
hairy leaves having a strong aromatic smell; its branches when young are 
covered with felt. The wood is used locally in the manufacture of musical 
instruments. As regards the niori)hological characters of the plant, it 
may be noted that the older branches are woody, cylindrical and brownish- 
grey in colour, whereas the younger, still herbaceous branches have a 
distinctly stellate shape in transverse section, the white star standing 
out clearly against the woolly felt that covers the branch. The lower 
leaves have short petioles, but the upper ones are almost sessile, they are 
10-12 centimetres in length and 2-3 cm. broad. Most of the leaves are oval 
being lanciolate-acuminate at the apex, entire, with prominent middle vein. 
When crushed, the leaves emit a .strong smell of camphor. Tarchonanthus 
has proved on chemical analysis of dry matter to contain : water 13.35 %, 
total nitrogen 2.16 %, ether extract 3.75 %, essential oil 0.107 %, impure 
ash 8.53 %. The ash contains silica, phosphorus anhydride, sulphur anhy¬ 
dride, sesquioxide of iron, manganic-manganous oxide, calcium, magne¬ 
sium and potassium. 

The essential oil is obtained by steam distillation. Wliether it can 
be used for industrial or medicinal purposes can only be decided by fur¬ 
ther researches. A. C. M, 

935 - Factors which influence the Nicotine Content of Tobacco grown 

for use as an Insecticide. 

Thatcher, R. W., Streeter, L.R.»Coilinson, R, C. Journal of American 
Society of Agronomy, Vol. XVI, No. 7, pp. 459 - 4 ^* tables 5, bibliography. 
Geneva, N. Y., 1924. 

Former investigations of factors influencing the nicotine content of 
tobacco have usually had the end in view of reducing the nicotine content 
so as to improve the smoking quality of the leaf. The authors* studies had 
the opposite aim and their work has shown that the nicotine content of 
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any particular variety of tobacco is largely influenced by the food supply 
and climatic conditions under which it is grown. 

The discover>'^ that the species Nicoiiana rustica generally contains a 
much higher percentage of nicotine (about 3 : i) than the varieties of 
N. tabacum, commonly grown for smoking purposes, has suggested the ix)s- 
sibility that the former species might be grown especially for use as an 
insecticide. 

Three species of N, rustica when grown in cultivated rows showed an 
average of 4.17 % of nicotine, as compared with 2.54 % when sown broad¬ 
cast, without summer cultivation 

The available nitrogen in the soil is probably the most potent factor, 
so far as the food supply is concerned, in influencing the nicotine content 
of tobacco. W. vS. G. 

936.. Tobacco Cultivation in Palestine. 

Commercial Bulletin, Depcutmenl of Customs and Trade Government of 
Palestine, Vol. V. . 57 .PP- tables 4. Jerusalem, 1024. 

Since 1921, when the Palestine Government abolished the monopoly, 
cultivation and trade in tobacco has considerably developed In 1921 the 
area covered was 1779 donums (i donum = o 23 acres) and rose to 5122 do¬ 
nums in 1923. The report reviews the varieties grown (which include M<i- 
cedonian, Anatolian, Kavalla, Havana, Seres, Samsutii) and the interest 
shown by cultivators who have adopted scientific methods of drying ; 
the local consumption and exjiort figures ; pos5>ible markets for the surjdus 
Turkish tobacco ; output of the tour factories; transjiort routes. It 
is considered that the export trade will be increased to a large extent dur¬ 
ing the next few years ; a co-oj>erative movement has given an im|>etus 
to improved methods of production, curing and storage. M. L. Y. 

937 Recent Experiments with the Opium Poppy, and Methods of 

Extraction in Italy. 

Cavara, F , and CmsToxi, A Kuovi risiiltati della coltura del Papavero 
da oppio nel R. Orto Botanico di Napoli At/i del R Istiluio dTnroragi^iumcnto 
di Napoli^ Series VI, Vol. bXXVI, Part i, pp, 14, figs. 7. Naples, 1924 

The authors have previously diawn attention to the pos.sibilities of 
cultivation of the opium poppy (Papaver somniferum) in Southern Ital}' (i) 
and this is confirmed in the present article. A description is given of 
the methods adopted in the Botanic (hardens at Naples with the white 
variety P. sommferum, and the proces.s of extraction employed. A compar¬ 
ison i‘s made between the morphine content of the Italiati opium and 
that oi other countries, and between the relative v'alue of white and black 
varieties. The black poppy gave a maximum of 14.20 % njoplune com- 

(i) Cavara F. and Chistoni A. l,a coltivazione del Papaver sonntfefufii h, nel 
R. Orto botanico di NapoU. AtU del Congresso Nazionale per le Industrie Samtarie 
Naples, 1924. 
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pared with 12.04 % for the white, and it is proposed to test the value of 
a cross between these two types, bearing in mind the advantages attached 
to the white type as regards size and handling. 

Experiments with different forms of fertilisers and manures were made 
and the variation in morphine yield was found to be negligible. The super¬ 
phosphate and street sweepings gave the best results (11.31 % mor¬ 
phine) ami the calcium cyanamide alone, the lowest (7.95 %). As 
regards the effect of time of collecting the latex, it was found that the 
maximum was obtained in the morning and the minimum in the evening. 

Owing to the difficulties attached to collecting the latex, a new method 
has been devised which has evident advantages. This consists of four 
Gillette blades embedded in a rectangular piece of cork, and placed pa¬ 
rallel and at an ecpial level. By this means, four parallel cuts are 
made identical!}’ and much time is saved. This compared favourably 
with the lancet method frequently used. 

The authors re|Hirt in the api>endix further results obtained during 1924 
with inaniires, and the tables indicate the value of nitrogenous manures, 
(<) S5 morjdiine), rind of superphosphate and calcium cyanamide (9.80%) 
with iKTcentage oi ash comparatively low. Observations were made on the 
effect of shape of capsule on the ash and morphine content. Of the ovoid, 
conical and “ tin ban " sha]>es, the highest seed production was obtained 
from the two last tyf)es and also the ash although the ovoid capsule 
gave tlu‘ highest morphine An ex|:)eriment was made to test the com- 
])aratn'e value for seed ])urposes, of seed taken from a capsule treated for 
latex extraction, and seed from a whole capsule. Results indicate the 
Jiigher fiercentage of morphine in the latter case and consequently the 
impoilance of leaving a certain nmiiber of capsules untouched, to be 
Te.served for seed. 

M. L. Y. 

0^8, ** Ganudo de pito {Carpotroche brasiiiensis)^ a Plant with 

Amti-Leprosy Properties. 

Edwaij., (r. Para curar a morphea vanios cultivar plantas exlrangeires 
como a chalnKK^gra; os cubanas porem para o mesmo flm, queren cultivar 
lima planta genuinamente brasileira, o caniido de pito. Chanicas e Quivtaes, 
Vol. XXrX, No. 4, pp. 345-346, iig. 1. Sao Paulo, 19-^4. 

Carpotroche braziliensis Endl. popularly known by the names of '' ca- 
nudo de pito pan de chimbo “ fructa de cutia fructa de ma¬ 
caco and '' pau de anjo is a wild plant indigenous to Brazil (whence 
it has been introduced into Havannah, Cuba), which contains an oil 
with anti-leprosy properties. Like the ‘‘ chaulnioogra {Taraktogenos 
aplant producing an oil with similar curative properties and which 
is now being experimentally cultivated in Brazil with a view to its accli¬ 
matisation, Carp, hraziliensh Edl. belongs to the Flacourtiaccae. It is 
a beautiful tree and attains the height of 20 m. The genus Carpotroche 


[•JS] 


(i) See R. 1923, No. 190. (Ed), 
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grows by preference in the basin of the Amazon, and only the brasiliensis 
species has, so far, found its way down to the State of Rio Janeiro. 

F. D. 

939. Papain. 

Eaton, B. J. Malayan Agricultural Journal, Vol. XII, No. 5, pp, 134. 
Kuala I/umpur, 1924. 

The article embodies information previously published, together with 
additional matter. An account is given of the source and raw products 
of papain, chemical analysis of the fruit, preparation of crude papain, 
purification, markets and sundry information from replies received to 
a questionnaire sent to various firms in England, Canada and America. 

W. S. G. 

Arboriculture and Horhcnliure. 

940. Libyan Date Palms. 

DE CnxiS, E. Saggio di ** Fenicigrafia libica Studi sopra alcime razze di 
Palma da Datteri coltivate in Tripolitania Bolleitino di tnformaziom economtche 
del Mtnistero delle Colome, Year XI, No. 6, pp. 733-819. Rome. 1923. 

The author proposes the adoption of a new word '' Fenicigrafia 
for the description of date-palms, after the analogy of the terms Ampe- 
lografia" and nicozianografia " used respectively in the cases of vines and 
tobacco plants. 

Tripolitania is one of the richest countries of the world as regards date- 
palms. According to trustworthy statistics, the number exceeds, i 300 000, 
in addition to palms growing in the southern oases of Fezzan and Ghat 
which are estimated at 4 000 000, although this figure cannot be verified. 
The palm grows well in association with the most different arboraceous 
and herbaceous plants, as well as with other individuals of its own species. 
There are, however, two essentially different methods of cultivating it: 
on ground used exclusively for growing these trees (the palm gdba of the 
natives), or mixed with other plants in the garden {sania method of the 
natives). 

In gardens, the palms are usually irrigated, but the palm plantations 
are generally left unwatered 

Palms are propagated in Tripolitania either from seed, or from suckers, 
the former is the natural method, but the latter is the system frequently 
adopted by the native agriculturist. 

In specialised palm plantations, nothing is done to the soil, but in 
irrigated gardens it is treated in the manner required by the associated shrub 
or herbaceous plants. The palm trees are freed from all shoots that would 
deprive the stem of its necessary nutriment, and the old withered leaves 
falling back upon the stem are cut away. Artificial fertilisation is a ne¬ 
cessity, as male plants are very rare. The male inflorescences used for 
the purpose have to be collected. The btmch of dates is carefully protect¬ 
ed during ripemng. 

[tSf-.S40] 
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The time of the date harvest varies greatly according to the variety 
of the palm. As soon as the first dates on a bunch show signs of ripening, 
4:he bunch is cut at the bottom of the rachis and lowered to the ground by 
means of a rope. The crop varies with the season ; in good years, 40 kg. of 
fresh dates (free from the stem) is an average yield, while the maximum 
production is double that amount. 

Since the present study is essentially agricultural in character and 
deals with the cultivation of the date-palm in Libya and has for its object 
the improvement of this tree, the author, before passing on to describe the 
most important varieties of the date-palms grown in Tripolitania, devotes 
liis attention to the so-called agricultural varieties, viz. those groups of 
individuals possessing certain common somatic, or biological, characters 
pointing to special cultural qualities that remain constant in the same en¬ 
vironment as a result of sexual propagation. It has been calculated that 
620 cultural varieties exist in the zone where these trees are grown, while 
the names of 74 have been obtained from the oases on the coast of Tripol¬ 
itania. 

The author lays stress upon the great difficulty in studying the varieties 
of date-palm owing to the paucity or lack of information to be obtained 
from the growers. Since there are only three varieties which produce 
fruit for commerce, hoerare, tabum and baiindi, these alone are cultivated 
to any great extent and are distinguished by name, the others being includ¬ 
ed under the generic appellation of sdmmi. 

Investigations should be especially directed to tracing the origin of 
the different varieties with a view" to discovering their kinship, for although 
there exists a considerable amount of literature on the subject of the date- 
palm, the sjxicial characters of the varieties are dealt with in very few 
works. Mention should, however, be made of the treatise by Poponse, 
the monographs by MASSiaox and Jeangerard, Mason's monograph, 
and esj^ecially of T. H. Kearney's work which, as it is a scientific s>"stem- 
atic and descriptive study of the different varieties of date-palm, form a 
very important contribution to the literature treating of the subject. 

The author considers the following characters of the palm stem from 
the diagnostic standpoint when the tree has reached full maturity: i) height; 
2) shape ; 3) appearance ; 4) colour; 5) the Kum 4 f. 

The leaf characters are of secondary importance in the general clas¬ 
sification of the variety, the following points being taken into account: 
i) density and number of crowns; 2) curvature; 3) length; 4) colour; 
5) segments: (a) number; (6) rigidity; (c) strength; (rf) length ; (^) shape; 
(/) arrangement; 6) spines ; (a) number, (&) length. 

The bunch characters to be taken into account are ! i) length of ped¬ 
uncle (of secondary importance ; 2) shape (of primary importance) ; 3) den¬ 
sity (of secondary importance); 4) colour of stalk (secondary importance). 

The behaviour of the date after gathering differs greatly in the two 
chief groups of varieties. In the one, it does not improve, but rather, de¬ 
teriorates on keeping and cannot be used even after being dried in the sun 
and conserved. To this group belong the blah " dates (called by the 
French khalet or kdU, dry or hard dates). The other group includes dates 

[f4Sl 
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that undergo a transformation produced by an ultra ripening due essen¬ 
tially to oxidation phenomena taking place in the dead pulps ; these are 
the Ortuh, or retoh, or dogal dates, the soft lucious products of the French 
colonies. 

There exists, however, a third class of date, that may be classed be¬ 
tween the hard and the soft kinds as it has intermediate characters. In 
this third class, the pulp undergoes a certain amount of change the outer; 
zone becoming dark-coloured and soft, although it remains more or less 
poor in sugar. These fruits may be called dry dates ; the best known re¬ 
presentative of this class is the “ horra ” variety. 

From the point of view of the time of the ripening of their fruits, 
date-palms may be divided into three classes. The three periods of ri¬ 
pening, as determined for the oases on the coast of TriiX)litania, are as fol¬ 
lows : i) early, from August 15 to September 15 ; 2) average, from Sep¬ 
tember 15 to October 20th; 3) late, from October 20 to November 20. 

On this basis, the special noteworthy characters of the fruits are : 
colour ; shape ; size ; pulp or flesh ; calyx ; seed or stone. 

A description is then given of ten of the chief varieties cultivated in 
the oases of the coast of Tripolitania, the Arab names of which are : haiiudi, 
becrari, brunsi, chadduri, fazzani, hallani, hammuri, horra, lenisi, tahuni. 

A. C. M. 


941. The Date Palm in Egypt. 

Brown, T. W. Bulletin No, 43, Ministry of Agriculture, Egypt, pp. 39, 
plates XI. Cairo, 1924. 

The author, who was formerly Director of the Technical and Scien¬ 
tific Service, gives a detailed description of the palm under the following 
headings : — 

Propagation, planting, spacing, soil, manuring, intercalar>" crops, 
pollination. The different varieties are then descril^ed, viz., dry, semi-dry 
and soft. 

The BuUetin is illustrated with excellent photographic reproductions, 

W. S. G. 


942. Thinning-Out Early Varieties of Peaches. 

Manaresi, a. and Brunori, A. Ricerclie sul diradamento dei frutti nei 
peschi di varieta precoce. Le Stazwni Spenmenlali agrarte tlaliane, Vol. EVl, 
Parts 7>8-9, pp. 401-413. Rome, 1923. 

Tliinning-out the fruit is one of the most important questions connected 
with peach cultivation. The peach-tree, if well cared for, is very prolific, 
but the so-called June fall'' naturally reduces the number of fruits and 
allows larger and more valuable peaches to be obtained. This shedding 
of the fruit may occur before J une, for it takes place as soon as the stone 
is formed and is sometimes due to insufiicient nutritive substances and water 
for the production of all the seeds if the crop is a hea\jy one, though it may 
also be caused by imperfect, or want of, pollination, or even by the agency 
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of plant, or animal parasites According to Waugh, the falling of the 
fruit is a natural effect of selection resulting in the survival of the best' 
fruit and the weeding-out of the peaches that are least firmly attached 
to the tree. 

Artificial thinning-out consists in the removal of some of the fruit 
from the tree, but in order for the operation to be successful, the right mo¬ 
ment must be chosen according to the variety and the more or less fa¬ 
vourable season. Experiments conducted by Burrei, in Ontario have 
shown that early thinning strengthens the tree and produces finer and hea¬ 
vier peaches. The authors mention other experiments and pass on to 
describe the results obtained in a large orchard in the province of Bologna 
from the Amsden variety of peach which is widely cultivated in that dis¬ 
trict. 

The peach-orchard in question was well-adapted to the experiment 
as its soil was damp and fertile ; further, it had been liberally manured, 
and carefully sprayed and sulphured, so that the trees growing there in 
1921 were regularly developed. When blossoming time came, the flowers 
were counted on 17 seven-yearold trees (ist group), ii four-year-old trees 
{2nd group), and 12 three-year old trees (3rd group) chosen hap-hazard 
from the different plots. On May 10, all the little fruits present on the 
peach-trees were counted and the thinning out was begun, 5 cm. being 
left between each ix?ach according to the local custom. 

On June 4, four plants of the first group were thinned-out for the 
second time, about 10 cm, being left betw^een the peaches so that the re¬ 
maining fruits could have no |)erceptible effect upon one another. Growth 
proceeded regularly and the crop w^as gathered at the end of June when 
the fruit was ripe enough for sale. The results obtained may be summar¬ 
ised as follows: (i) the average jx^rcentage of fruits pre.sent on Ma}' 10 
was 40.6 % in the case of the thinned trees as against 42.7 % in that of 
the unthinned. The average |xrcentage of ripe fniits on the thinned 
trees was 19.5 and that of the unthinned trees was 29. This difference 
was 9.6 % greater than had been calculated. 

(2) Fruit-shedding (“ cascola ") is not decreased by thinning as 
is commonly believed. In fact, the perc'entages of fallen fruits in the case 
of the thinned and the unthiuned trees were respectively 58.9 and 39.3. 
Evidently it is not possible to select the fruits that the plant wnll shed in 
the natural course of physiological processes ; further, in the case of 
early varieties (like Amsden) it is not possible to wait for the June fall " 
before proceeding to thin-out the fruits artificially, as is recommended 
by American agriculturists ; (3) hence, the thinning-out of the peaches 
does not increase the number that will reach maturity. Thus, the average 
number and weight of the ripe fruits gathered were respectively : No. 411, 
weight 23.19 kg. for the thinned-out trees and No. 465.9, weight 24.05 
kg. for the untreated trees. Therefore, the yield from the unthinned 
trees was the larger and the weight of tlie fruit of the thinned trees was 
too low to make up economically for the reduction in their number. 

A. C. M. 



9X2 


AOKtCTOtUIlAI. INmUGEKCK 


943. The Solar Propagating Frame for rooting Citrus and other 

Sub-Tropical Plants. 

SwiNGi^E, W. T., Robinson. T. R , and May. E. Untied Slates Department 
of Agriculture, Department Circular 310, pp. 1-13, tables 2, figs. 6. Wasliington, 
D. C., 1924. 

Although satisfactory results are obtained in a steam heated green¬ 
house, where the soil temperature is maintained at and the air 

temperature at 70-800F., there are many practical disadvantages attach¬ 
ed to this method of propagation, both as regards cost of equipment and 
the limited period available for rooting the cuttings. 

The authors describe experiments with frames deriving lx)ttom heat 
from hot beds, but this was successful only for varieties which root very 
easily. A recent construction making use of sunlight to furnish bottom 
heat has been used successfully for rooting the soft-wood cuttings usually 
handled in greenhouses. This device consists essentially of a box, the 
major part of which is covered with a closely hinged glass a)ver. The 
remaining part of the box is covered by a 1x2 inch board through 
which holes are cut to admit the pots. These are dropi>ed into the box as 
far as the rim. The bottom of the box may be zinc lined and filled with 
water to a depth of several inches or with black-painted bottles full of water. 
The sun's rays will thus generate a large amount of heat and this is retain¬ 
ed by the water in the bottles at an approximately uniform temperature 
throughout the night. Openings at the end premit free passage of the air 
and prevent accumulation of heat in the upper part of the box, where 
it is not desired. The hinged top may be closed or opened slightly 
as required. Since this was tested satisfactorily in Hawaii, frames con¬ 
structed on similar lines have been used in Washington (U. S ) and the re¬ 
sults obtained for rooting citrus cuttings are very favourable. In many 
cases 100 % rooted successfully. The use of a solar rooting frame is na¬ 
turally best adapted to coimtries which rely on a relatively large propor¬ 
tion of sunshine. 

Suggested modifications have been made which should increase the 
efl&ciency of this frame: a double glazed sash 6 x 3 ft. leaving an air 
space of about i inch as a substitute for the glass border sorrouuding the 
frame. This should piove effective in cutting off loss of heat by radiation. 

M. ly. Y. 

<944. On the Limit of Seed Bearing in Satsuma Oranges. 

Miki, Taiji. Unshii Mikan no Gankoku Gendo ni tsukito. Japanese 
Journal of Genetics Vol. i. No. 3, pp. 173-184. Oct. 1922 (Japanese). 

Satsuma orange {Citrus Unshiu Hort.) bears parthenocarpic (seedless) 
fruits due to the degeneration of the pollen grain of its own, but when 
the flowers are poUinized with viable pollen grains of other kinds of citrus 
fruits, they develop into seed-bearing fruits. The range of seed contents 
of Satsuma fruit in cases of both natural and artificial pollination was 
tested at Magasaki. Three plants entomophitically pollinized bore fruits 
contaimng up to 10 seeds but never more, while about one half of the 
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total fniits remained seedless. Average number of seed per fruit was 
only 1.028 ± 0.048, 

Cross pollination between Satsuma orange and 23 different kinds 
of citrus fruits was then carried out. Seed production in these cases 
was ob.served to be more general and slightly more abundant. About 
II. 3 % of artificially pollinized fruits were seedless, and the range of seed 
contents were between o and 13. Average seed contents per fruit was in 
this exi)eriment 3.61 db .nb. 

In conclusion, the seed contents of the Satsuma orange due to cross 
pollination is by no means remarkable in its extent, compared with other 
kinds of seed-bearing citrus fruits. Frequency and abundance of seeds 
contained in one fruit was slightly greater in artificially pollinized fruits 
than in case.s where the flowers were open-pollinated. No mention was 
made as to a|>ogamic seed production, which is occasionally very frequent 
in citrus fruits 

T. T. 


0(5 Flowering and Ornamental Plants In Italy. 

V\(;liasindi, C» , and Maskra, O Piante da P'iori c da Oniamento Nttova 
hnc!(lopedta Af^raria Italiuna, Part 5, pp 500, plates 124, figs 176 Unione 
Tip Pklitricc Torine.se, Turin, 1024 

Tins work gives a .systematic account of the flowering and ornamental 
plants in Italy of interest to both amateur and specialist The first part 
of the book is reserved for generalities dealing with soil conditions, and 
giirden accessories, including greenhouse equijmient, tollow^ed by cultural 
tipeTiitions. (st)wing propagation, selection, and acclimatisation). 

The .second part deals with ornamental plants from the decorative 
stan(l])oint, cultivated in pots or in beds These are classified accorrhng 
to special horticultural characteristics rather than the purely totanical 
classiticiition: annuals md bieniials , border plants and bulb* ; herbaceous 
perennials and flowering sluirbs ; shrubs and trees plants , succulents , 
aijuatics ; hot-house plants . orchids ; ferns ; palms {Cicadeae, etc) ; 
alpine jilants, in every case the <lescription is comprehensive and should 
l)ro\1de a very useful addition to liorticultnral works of reference. 

The third part is TcscT\"ed for ornamental plants from the industnal 
standiwnut and deals with the cut flowers most popular on the market, 
for example, the carnation and the rose, the jioinsettia and Euphorbia 
ful^ens, violets, and certain flowering shrubs (Magnolias, Camelia, etc). 
Secondly, the pot .plants, including flowers, ferns, palms and ever* 
greens, etc. follow^ed b}’ a full description of nursery outlay for woody 
plants suitable for parks, gardens and avenues, and the methods of 
cultivation of plants for seed purposes. 

The book closes with a discussion on advisable methods of packing 
for market, and a useful index of the genera and species for reference pur¬ 
poses. The volume is well furnished with illustrations. 


M. L. Y. 
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^6. Heliotropism and Geotropism in Trees and their Importance 
from the Forestry Standpoint. 

Bngi«Er, a. HeliotropismusundGeotxopismus der Baiime und dereu Wald- 
bauliche Bedentmig. Mttteilungen der Schweizertschen Central Anstalt fUr das 
Forstliche Versuchswesen, Vol. XIII, No. 2, pp. 225-283, figs 24, tables. Zurich, 

1924- 


The author passes in review the studies of HARTKi, R Schwartz, F. 
Mkr, E. and Ciesi,ar, A. on the excentric growth of wood caused by in¬ 
creased pressure upon certain parts of the tree. Hitherto, only coniferous 
trees have been considered, but the author's researches ha\'e been directed, 



to broad-leaved trees 
llis investigations show 
that‘in the case of the 
wood of all broad-leaved 
trees, excentric growth 
in diameter is to a large 
extent connected with 
geotrgpic and heliotropic 
curvatures of the blan¬ 
ches and trunks, even 
when these organs are 
comj>letely develojied 
On the strength of labo- 
rator}' experiments, bo¬ 
tanists have hitherto 
maintained that only 
young shfMits wdiich are 
still increasing in length 
are able to Ix^nd under 
the influence of geotro- 
pism and of heliotro¬ 
pism The authoi has 
demonstrated, on the 
contrary, that not only 
the branches, but also 
the trunks of old trees 
(the instances (Quoted 
were trees 80 years old 
and 30 m. high) are able 
to bend under geotropic 
and heliotropic stimulus; 
further, these phenome¬ 
na which are of frequent 
occurrence in woods, are 
of great importance (see 
figs. 147-150). 


[t4#] 


Fio. 147 — Ivongitudinal section 
at the Bergun larch. 
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The results of the authors work may be suniinarised as follows : 

In the case of conifers. 

1) Not only the branches, but also the strong trunks of conifers are 
capable of bending geotropically, when for any cause they are placed in a 
slanting position. The amount of the curve depends upon the vitality 
and age of the tree. 

2) la the case of the trunks and brandies of conifers in an inclined po¬ 
sition, there is always an increase in the diameter of the lower surface, so 
that an exceiitric section of trunk, or branch, is obtained. The woori that 
has grown abnonnally on the loww side differs in anatomical structure 
from tlie wx)od of the upper surface. 

being thicker, heavier and generally sard sod tim 

brownish-red in colon v. This wood [ \ { ]] I | I j i [ I 

is the iiressure-wood (Driukholz) or lllx 'Itl-E’^r3B 

red wood tZ[T*4rijllZII asicm 

The cause of this increased lJ^Zr 5 | 

growth in thickness on the lower 

Surface is lielievetl to be continuous BRZi'I!'. 'T uT iZ ZjZ 
jiressurc. which produces greatei ZC^'ZlZ 

activ'ity of the cambium 

4) When a slioot {S pf'osu') bends Zfc y~} «- 

under the influence of geotropisrn, Z?Zjtlll !'*ZT »•>.» " 

it incretises in diameter, the diife- “'y/ ^ -T ^ ^ 

renco showing on the lt>wer surface ZZ^ [ZZIZITTZ IZ ' Z'ZZilx 
just as in the case of the formatir»n i 

of the “ retl wood 

5) As compared with the exien- ^ ” 

si on wood (/ugholz) UnWQd on mnK^r Poplar at Adli‘;bcrg 

.. r i* 1 mcliiied northwardt^ towards a stan<l of 

surface ol the curvature, the red , „ , ^ . 

, . sprucf, foUowe<l by heUotropic reaction 

WOCMi possesses the property Ot : Robima at Amfaberg tadined souto- 

much greater contraction in the di- towards, a stand of walnuts, 

rectiem of the long libie.s (in the case 
of the extension w^iod, the contrac¬ 
tion is i.2tS7 ; and in the case of red wood, 0,09 % ; this phenomenon 
is of great importance from the biological and the technical standpoint. 
Curvature m hroad-kaved tnes. 

6) Broad-leaved trees have the property of bending under hcliotropic 
stimulus, as well as ou account of geotropisrn. For this reason, their trunks 
and crowns are more mobile than those of conifers. 

7) As regards increase in diiuneter, it has been found that broad-leav¬ 
ed trees react to longitudinal pressure in the same manner as conifers. 

8) Geotropisrn produces a very great increase in diameter on tJie convex 
side of the curve, viz., upon the upper surface [gcolropic wood). 

Thus, contrary to what happens in conifers, geotropic wood is produced 
in the case of broad leaved trees upon the convex side of the curvature and 
therefore can easily be distinguished from pressure wood. 

9) In broai 4 eaved trees, the effect of geotropisrn upon increase tn diam¬ 
eter is much greater than the usual effect of pressure. 


I II 

Fio. 148. - lycft: Poplar at Adli'^bcrg 

mcliiied northwards- towards a stan<l of 
spruce, foUowe<l by heUotropic reaction 
Right: Robinia at .\dlisberg inclined soutli- 
i^ariis towards a stand of walnuts. 
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to) Where, in the case of a branch or tiunk, the forces of geotropism 
and of pressure act simultaneously and with almost equal intensity, the 
diameter of the organ is increased in the horizontal direction 

11) WiESNER has introduced the following terms to describe the irre¬ 
gular increase in diameter on the different surfaces of the organs * epinasty, 
hyponasty and amphitro]iv, viz , increased growth on the upper, or lower 
surfaces, or on both sui faces lespectively These differences are explained 
b} what has already been said 

12) We may well ask how it is ]>ossible for thick trunks of trees to bend 

under geotropic or heliotropie stimuli 
mid to retain tlie curv'atiire thus pro¬ 
duced These curvatures cannot be 
explained as the mere result of the 
c imbiinn becoming shoitei on one 
side and longer on the c»ther, theielore 
it must be assumed that these flexions 
are not of an eListic, but a plash ( ihar- 
acit r 

Changes vvtsi iaL plan in the 
hssiu of flu a 00^ and ilk Si alterations 
can onh (omisi in the sahshtuhon of 
an cuiiVi tissue for an inert (isstu an 
both the upper and tlk loiter smfaces 
Ill an e jrher work “ Tropisrn uiid 
cx/entnschc 1 hektnwachstum (Tro 
jnsni and Kxcentnc Increase in Thick 
ness), the author has iilready stated 
that the living wood-parenchyma is 
this active tissue The wood of co¬ 
nifers IS relatively poor in paiench} - 
ma which is no doubt the leason of 
its being less plastic than the wood 
of deciduous sjx?cies 

Importance of tliesc results from 
the forestry standpoint 

i) The knowledge of the existence 
and the extent of geotropic and heho- 
tropic movements m mature wood is 
a most important factor that must 
always be taken into account in mak¬ 
ing stands of forest trees 
The forester must realise that motion is not confined to the soil orga¬ 
nisms and the soil itself which they naturally displace, but that the crowns 
and the trunks of the trees also move in the air both in winter and summer 
Hitherto, it has been taught that the spaces left by cutting the branches 
can only be filled up by the growth of the extremities of these organs, this 
is however not the fact in the case of mixed stands of conifers and broad¬ 
leaved trees where the gaps are quickly filled up by heliotropic flexures. 

ftiil 



tiG 150 - liirch m the garden of 

T)r Engler, inclined first towards d 
neighbounng sprice, followed by a 
speedy geotropic reaction 
A - direction of Uie heliotropic curve, 

B geotropic cTirve of a shoot 



PI.ATK PVIII. 



I'lr, 1 Ash ^5 years old at AKIi^sIkt^, lie- 

lioliopie inc]iiiati<»ii from the l)a.se upwards 
low aids a j^hule of spruv, followed by jjeo- 
Inipie rcaetioii at aixmt t> ni from ground 
level 
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2) The changes in position assumed by the trunks and branches are 
of special importance in the management of stands. It is possible by means 
of proper measures to straighten slanting or bent trees, where as the oppo¬ 
site result may be brought about by ill-advised thinning out. 

These considerations are of great importance for stands growing on 
steep slopes. 

3) Finally, these investigations have shown als<i that the properties of 

wood are connected with flexures of heliotropic and geotrojnc origin, so 
that in stocking woods, much importance must be given to the different 
conditions of growth in diameter. R. D. 

9^7 Thiiminit-Out the Highest Trees. 

Fngi.KR a Di(* Ilochduriiiforstung. Mittciluni^endes Schwei?cnschen Cen» 
iralanstalt fur das forslluhe Vcvsuchswcsen, Vol. XIII, No. 2 pp. 253-231 . Zurich, 
192.4. 

The authoi give.s an exhaustive study of the question of thinning-out 
forest, especially regards thinning-out the highest trees, his remarks 
being based on the Oernian and French literature on the subject and upon 
his own i)er.sonal ex})erience. The article is divided into the follf)wing 
chapters* historical account ; studies of thinning-out made at the Sv\iss 
Forestry Stations ; clearings and management; thinning-out the highest 
trees, from the technical and economic standpoints; present results trom 
thinniiig-out experiments ; the practice of thiniiing-out the highest trees 
The following remarks of the author may be (pioted . 

In (kuuKiny, thinning-out the lowest trees is mote common, whereas 
in Fiance, at the present time, it is customary to thin out the highest, great 
care being taken to ])Teserve the accessory stands. This difference can 
be explaiued follows: the climate of Germany is generally colder and more 
inclement than that of Fhance. hi the latter country, the most common 
stands aie tliose composed ot deciduous trees of which the oak is the most 
valuable sjiecies. In Germany, on the contrary, coiiiiers predominate and 
the danger of in.sects, cr\ ptog.ims and flies lenders it advisable to remove the 
dead, diy iiMterial as soon as possible. Imrther, deciduous trees have a 
marked tendency to assume bad 'Shapes (as a result of geotiopisin and of 
heliotnipism) and therefore the highest trees must be removed. 

The results oi the authors exi^erirnents which are given in numerous 
tables, show that thinning-out the tallest trees does not greatly diminish the 
number of trunks per surface unit, as the accessory stands are preserved. 
Another important point is tlie telling of large and very large trunks, which 
are removed to make 100m for trees that are perhaps smaller but are cer¬ 
tainly more valuable. The figures show that stands of conifers subjected 
to intense thinning out or to the thiiining-out of the highest trees, produce 
a higher percentage of large and valuable tiees than those which are only 
slightly thinned-out. 

The author's experiments and the description of thinning-out the highest 
trees, show that this operation necessitates very great biological knowledge 
and technical skill, as well as much labour on the part of forestry staff, 
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therefore in spite of its real economic value this practice is not to be 
recommended until a new staff has been trained R. I>. 

948. Percentage of Growth in the Question of Tree-Felling. 

TaraschkeviTCH, a. Hpokehm Ipebechovo Hpupocma lx)mpocax P3^kia 
Nos 5. and <> pp. 11-14. Moscow, 1924. 

The serious fuel crisis which has prevailed of recent years has exercised 
a repercussion on every branch of economic existence, and especially upon 
the management of forests For strategic reasons, to save the life of the 
inhabitants of the towns, or in order to sustain the industries of the country 
which were perishing, and to supply urgent needs, especially lack of fuel, 
vast tracts of woods intended for saw -timber were felled before the proper 
time, particularly in the most important and populous industrial centres. 
Further, many trees of average size were cut down while those ready for 
felling were left. These mistakes, which caused irreparable damage to the 
Governmental Forestry Administration, must be attributed either to culp¬ 
able negligence on the part of the forestry staff, or to their ignorance of 
the principles of felling. According to the theory of forestry organisation, 
the annual growth percentage should show the miniratfm age below whicli 
all felling must be |)rohibited. Practically, the following rule ought to be 
observed : felling is permissible, when the growth percentage of the planta¬ 
tion is equal, or below, the growth percentage obtained theoretically by 
dividing 100 by the age of the plantation. The selection of plantations 
ready for felling has hitherto been made by means of Schnbtokr and Pess- 
rER’s formulae. Both these formulae are, however, unsatisfactor>^l>ecause 
they are too complicated, therefore it is very necessary to find a new method 
of solving the problem. Two new formulae have indeed been suggested, 
but owing to a misplaced distrust of innovations, they have not been prac¬ 
tically adopted, VA^ de Feit's formula is based 011 the percentage of to¬ 
tal growth, which is equal to three times the percentage of increase of dia¬ 
meter at breast-height. Bottriatcheks' formula which is more original, is 
based on the estimate of the total growth obtained by meaiLS of compound 
percentages. Experiments made with these formulae have shown them 
to be satisfactory in the majority of cases. It would, however, appear that 
when it is necessary to determine the growth peramtage of young, rapidly 
growing trees (growth exceeding 10 %), it is best to use Van de Flit's 
formula which is more exact than Bouriatchek's. 

In forest valuation, the growth of a tree during the last year, of its life 
is never considered, owing to the difficulty and uselessness of measuring the 
width of the last annual ring. The average growth of the tree during the 
last 10 years is taken as a basis of estimation. Under these conditions. 
Van Van der Flit's formula is as follows : 

30 (D-d) 

p - 

where p = percentage of growth to be found ; D a= girth of tree, without 
bark, at breast height; d = girth of tree without bark, ten years earlier. 


Fmsi 
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In conclusion^ if simple easy methods of determining the growth in¬ 
crease of standing trees are available, it is not difficult, in each individual 
case, to obtain some idea of the vigour and of the age of the tree and hence 
to know whether, or not, it should be felled. A. B. 

949. The Valuation of Standing Forests. 

CkhebicENNIKOW, P. KBonpo(*y 06 our‘HKo .leca Ha Kopnio. JlecmpoMU 
uuoxnoe de.KK Nos. 5-6, pp. 8-10. Moscow, 1924. 

The establishment of normal reciprocal relations between the Forestry 
Service in its capacity of proprietor of the woods and the forestr>’^ industry, 
wffiich is entrusted with the work of transforming rough timber into various 
industrial i>roducts, is an extremely difficult question that has to be soh’^ed 
by the Russian administrative authorities. 

How far objectivity is necessary in the interests of the said adminis¬ 
trative authorities can bt‘ seen from the following simple consideration. 

Naturally, it is more advantageous to the timber dealer to choose the 
kind of tree that finds the readiest sale and is of the dimensions most in 
demand. 

The original owners of the forest acted entirely on these lines and it 
T- dithcult to see how this .system can be given up by the present trusts 
although since it is detrimental to the mutual interests involved, some more 
scientific plan of felling the trees must bt* devised. 

The chief expenses of fore.st management are not due to costly build¬ 
ings, or complicated machinery, but are entailed by the care and super- 
\'isi<»n of the forests which include, in some cases, planting and cultivat¬ 
ing tn*es. 

Therefore, some definitiv'e agreement as to the value of the forest 
should l>e arrived at between the forestiy’ administration, appointed by 
the Go\^rnnient, and the timlx*r industr>% wdiich is almost entirely in the 
hands of the Government, in order to settle the compensation to he awarded 
for moneys ex|)cnded in forest maintenance. 

Standing forest timber is valued on the pre-revolution basis viz., 
according to the taxes. 

The estimate should not be calculated from the forest(the trees 
when planted) but from the consummation ” that is to say from the sura 
of the work exi>ended upon the forest, which determines its actual value. 

In passing on to the analysis of the methods used for estimating the 
value of the standing timber, it is necessary to remember that the existence 
of markets for tlie wood are regulated by laws of general economy and of 
free competition. 

Although the problem is clear as regards exportation, it is very com¬ 
plicated when we turn to the home market. The part played by the lat¬ 
ter in fixing the price of forests as saleable property^ is constantly decreas¬ 
ing because the Government industry, the cooperatives, transport and 
wholesale consumers are all involved in the matter. 

This makes it very difficult to estimate the value of the standing 
forest, because the forestry tax is assessed according to the market price, 

[•4tl 
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and in order to determine the just value of such a forest accurate calcula¬ 
tion and careful study of all the elements entering into the levying of the 
tax are indispensable. 

However, owing to the friendly cooperation of the Forestry Service 
and the representatives of the forestry industry who possess the most com¬ 
plete data on the subject, it is possible to obtain certain reliable figures ; 
although these estimates only hold good for the time at which they were 
made (because the taxes have not yet been fixed), and they are affe^ed by 
all the changes taking place in the economic conditions of the forestry in¬ 
dustry and trade. 

To sum up • from what has been said above, we may draw the follow¬ 
ing conclusion, the correct valuation of a standing forest necessitates i^er- 
severance and intricate work, which can only be carried out by the cooper¬ 
ation of the Central Direction of Forests, the rei)resentatives of the forestry' 
industry and of the two branches of the PubUc Services connected with 
the forestry question. Further, in order to solve and explain this problem 
to the fullest extent, recourse must also he had to the assistance of the re¬ 
presentatives of the forestry Institutes, Colleges and organisations 

A. B 

t 

950. Injuries Inflicted by the War upon the Woods of Venezia Giulia* 

BrsCAGUONE F. I/'accertamento, la Vidutazione e la riparazioju dei 
datmi di guerra ai boschi nella Venezia (Mulia. Nuom anmh delVAf^ftioltuta 
del Mimstero delVEcononua Nazionale Year IV» No 3, pp 44^-488 Rome, 
1924 

The damage caused by the War to the wooded pastoral region of 
Venezia Giulia is classed by the author under two heads a) injuries inflicted 
in the zone of the fighting line and its immediate vicinity , h) those inflic¬ 
ted in the trench zone. 

As regards the first class, the injuries are of three distinct kinds: — 
i) complete destruction of the woods, accompanied by disturbance of the 
ground caused by field-works, or by intense bombardment, 2) the break¬ 
ing or laceration, of the trunks, destruction of the trees in the coppices, 
removal of the vegetable-mould stratum of the soil, fires, c) wood-cutting 
by the troops, which was only a secondary matter of less inqx^rtance. 
In the trench zones, however, the chief injuries were due to wood-cutting, 
forest-fires and grazing. 

The author describes the measures taken by the Government for the 
comi)ensation of war damage, and mentions the State Departments ap¬ 
pointed to ascertain, estimate and make good such damage. He also 
treats of the reconstruction work that has been in progress for the last 2 
years in the woods belonging to Public Bodies in Venezia Giulia, and con¬ 
cludes by stating that the afforestation of one hectare of land costs, in 
round fibres, about 1370 lire in the Carse district of Gorizia-Sesana, and 
about 2335 lire in that of Trieste. 

The attention of the forester is drawn to the following fundamental 
facts: 
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1) Black pine is still the best species to use in post war recon¬ 
struction. 

2) When pine-woods have to be reconstructed after the war, stands 
of broad-leaved trees should be planted both to prepare and facilitate re¬ 
afforestation with conifers and to form a barrier against the invasion 
of the parasites of the pine. 

3) It is advisable not to attempt to replant even pines in places 
where trees grow with difficulty, the best plan is to reconstruct the wood 
in its entirety, leaving nature to fill up the gaps by gradual seed dissemi¬ 
nation. 

Neither the vScots pine (P. sylrcstris) nor the spruce should be plant¬ 
ed on the slopes of the Carso. A. C M. 

951. Handbook Dealing with Osier Cultivation and the Osier Industry. 

Alot, L I vimini ( oltiu(''ione ed tndttsiria, pp x\ii -f ^11, figs 105. 
Milan, U. Iloepli, 1924 

This handbook is published b> the Institute for the Kncouragement 
of Small Industries (Istituto per il Luvoro e per Ic piccole Industrie] which 
has its head<|uarters in Cenice and is engaged in developing the snuill agri¬ 
cultural industries of Italy 

TJie book deals chieflv with the riverine district of the Tiave (the an¬ 
cient Marca Trixigiuna) The autluu reviews the present conditions of the 
wild osiers, and of the osier-trade and industry and states the means and 
outlay necessary for the systematic cultivation of the wild osier l)eds, tor 
improving the ])laiting industry and orgam/aug a tiade in the j)roducts 
thus obtained The handbook has lx*en written as a means oi })ropagaiKia 
to encourage osier-growing. Tlie authoi considers the question not ordy 
from tlie point of view of his own obseivations and studies, but from in¬ 
formation collected from jiractical u.siei-experts. 

The first part of the book contains infonnation reepired in order to 
plant and cultivate an osier-bed successfully: studies ot the different vari¬ 
eties of willow, ineai^s ot distinguishing them apart — soils suitable tor 
willows-rules for planting — cultural operations — protection against 
plant and animal parasites - the preparation of the products foi sale 
and the best marketing methods. 

The second part of the l>ook is intended to serve as a guide to the ajipren- 
tice basket-maker and as an aid to the expert hand. It sliows how the 
measurements, shape and weaxing of baskets ma}’ be iniprox^ed, describes 
the different stages of the work and gives designs of articles that find a 
ready sale or are distinguished by their elegance. The descriptions are 
easily followed on account of the many %ures gix^en in tho text. 

The author concludes by suggesting a scheme for the organisation of 
National School for Osier Growing and the Osier Industry and also quotes 
some of the most important answers received to an enquiry sent through 
the Treviso Chamber of Commerce to many merchants in North Italy sug¬ 
gesting the institution of a National AsscKiation of Osier-workers. 

F. D. 

[Ml] 
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952. Present Day Technique for Drying Timber. 

DESCHEVOI, M. Cobpemehhaa mexhuka cymkn rechblx Mamepuabob. 
Reconpornbliiuiehhoe Deho, Nos. 1-2, pp. 31-34. Moscow, 1924. 

In the timber trade, air heated by means of a stove, or by steam is 
the only agent employed for drying wood. Theoreticall3% the air passing 
into the drier should be raised to the maximum temperature obtainable, 
while the air passing out should be completely saturated. In point of fact, 
however, these extreme limits are of no advantage. Indeed, at a high 
temperature, air which has been completely saturated on its entrance into 
the heating apparatus becomes loo dry, having a moisture percentage of 
barely 5, so that the moisture of the wood is removed too quickly, especially 
if the timber is damp, with the result that the surface becomes dry and forms 
a layer which prevents evaporation from the interior This is the chief 
cause of splitting, particularly in the case of hard wood that parts with its 
moisture slowly. The high point of saturation hinders drying and the cir¬ 
cular shape of the log frecpiently becomes irregular 

There are various ways of preventing wood splitting during the drying 
process; in the first place, the tendency to split can be greatly reduced by 
working at an initial low temjierature (35*^C. or 40^0 ), or .by graduallv and 
slowly raising the temperature of the desiccator up to a maximum of 
yo^C. The drier the wood, the highei the initial tern])erature that can be 
used and the more rapidly it can be increased to the maximum. The sur¬ 
face of the wood may l>e dam])ed in order to preserve the elasticity of the 
fibres in the external layeis. 

Another way of preventing the wood splitting is to maintain an equal 
amount of air always circulating in the desiccator. 

The air that has been used in the desiccator may also be passed tluough 
a cooling apparatus before it is returned to the heater ; by this means, 
some of the steam absorbed from the wa)od by tlie aii escapes and becomes 
condensed. Practically however, it is best to change the air jieriodically. 
Both these processes are much in use in America whence they have found 
their way to Europe. The American I'oiest I’roducts laboratory has pub¬ 
lished a series of tablesi embodying the results of many different ex])erimeats, 
showing the nonnal course of the drying process foi eveiy type of Ameri¬ 
can wood, and how satisfactory results can be obtained in each particular 
case The present method of dr>dng wood in America consists in using 
Very damp and sufficiently heated air at the beginning of the operation, and 
then gradually decreasing the moisture content and raising the temperature 
towards the close of the process. This avoids any danger of splitting be¬ 
cause at first, the moist air has the same effect as steam. On the other hand, 
as the process is carefully supervised and regulated, evaporation takes place 
very regularly and therefore a valuable product is obtained. 

Tlie air in these driers is saturated to the required degree by means of 
the introduction of more or less dense jets of water into the tube contain¬ 
ing the drying agent. The latter is heated by steam pipes placed outside, 
or inside, the drier. A draught is created by ventilators, or suction pipes, 
working under the pressure of the steam introduced. 

[»»*] 
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Attention should be given to driers on the form of tubes, charged in 
succession, to insure uninterrupted work. The points to be considered in 
selecting a drying system areas follows. No matter what method is adopted, 
the testing of the i>rocess is an essential condition of success. At the pre¬ 
sent time, there aie a numl)er of testing instruments to be had. 

It is necessary to determine : t) the degree of moisture required in the 
desiccator at every stage ot drying : 2) the degree of the moisture of the dr>’- 
ing agent ; 3) the temperatuie of this agent at all times and in ever}’ part 
of the desiccatoi , 4) to maintain the humidity automatical!} or the temper- 
atiiie of <ui for a gheii lime. 

The apparatus U'^ed by the Americans are accurate and arc scieiitifi- 
fic ihy handled, tho^e enq^lo} ed in Russia are, howevei, of primitive construc- 
tum and as the\ do not admit of adequate control, the results obtained 
from them are unsatisfactory. A. B. 

05 :? Note on the Strength, Treatment and Durability of Sain (Termi* 
nalia tomentosa) Sleepers. 

SUAMAN, JL N and KamKSam, S (Forest Research Institute, Delira Dun). 
Indiuii J-ores(i}, Vol L , No pp 4 ^VlLahabad, 1024. 

'Hn object 01 the nn estigations carried out by the authors was to ob¬ 
tain data on the stieiieth, elasticity and spike-holding ])Ower of sum timlx^r. 

Thi' results ot the tests show'ed that the mechanical properties of 
sum are more tlmn suthcient to meet the requirements of the very best 
w<.oden railwa} sleejieis, being siqierior to those ot White Oak, one ot 
AmtneaT finest sleejiei-woods Tlie spike-holding jiovser ot creosoted 
i>uin slee])ers is extreme!} good 

"^uin (Termtnalta tomentosa) is a ver}* strong wood found in almost 
all ])art^ of India and Biimia In Burma, Bombay and Madras the tim- 
])er IS available in large sizes and (quantities. The Chief Conser\"dtor, 
Bomba}, estimates that iibout 7500 B. it and 75 o(M> M G sleepers will 
be <ivaila])le Irom the Boinba\ forests annually, for some }earstocome. 
The tiverage lite of the luitreated timber when 111 use on the railway 
is only from 5 7 years, whereas after treatment under pressure with a 
mixture ot creosote <iiid earth oil (7-8 lb }>er cu ft), the life of the sleep¬ 
ers isnb(mt 15 years, the same as that of a Nepal sal sleeper 

Assuming an amortisation rate of b %, the cost per mile per year of 
trended sain is Rs 2400, whereas, the corresponding figures for the two 
standard woods, sal or pvinkado, are Rs, 2537 and 2533 respectively. 

W. S. G. 

954. The Wooded Massifs of the Caucasus and Their Importance in 
the Development of the Export Trade. 

Roder K. E. Des massifs boLs^s dii Caucase et de leur importance dans le 
d^veloppement de Texportation Jlewiwe MaccHBw KaBicana i\ nxana'ieHne 
BpaaBiiTHK jiecoMcenopTa, jiecnoMwiii jieHHoe nejio, Nos. 3-4 pp. 23-25, Mo¬ 
scow, 1924. 

The forests of tlie Caucasus are composed of about 300 species of trees 
and cover some 6913 200 dessiatines, hence they provide an inexhaustible 
source of valuable timber for the supply of the markets of the world. 
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The broad-leaved trees found there include : the beech {25.8 %), 
oak (21.2 %), hornbeam (21 %), while conifers are represented by: the pine 
(8.3 %) and the fir (6.7 %), olJier deciduous trees such as the ash, maple, 
elm, white poplar, wild cherry, pear and others occupy about 1.3 - 3.8 % 
of the wooded area. The Caucasus is also rich in various valuable trees 
not found in the forests of European Russia. 

The chief characters of the above-mentioned trees are as follows ; 

T/te pine (8.3%). There are 6 species of this tree, the Scots pine 
{Pinus sylvestris) is the most common ; it reaches a height of about if>o 
feet with a diameter of about 2 feet, at the age of 150 to 200 years. 

The Caucasian fir [Picea oricnfahs) (6.7 — This chiefl}' occupies the 

mountainous region where it grows to a height of about 100 feet. The 
wood, although softer than that of the fir of North Russia, makes good saw 
timber. Some individuals of this eastern fir are of special value on account 
of the resonance of their wood, which is much in demand for the manu¬ 
facture of n}usical instruments. 

Abies normanniana, the Caucasian hr, (f> i ‘Jo) reaches the height of 
about 200 feet with a diameter of about 4 ^ ^ wood is soft and 

light being inferior in quality to fir, or jhne wood except as a Sfuirce of cel¬ 
lulose, for which purpose it is su})erior as its fibres are long and solt. 

The most important of the Cupressincae is the tree-like junipei (Jum¬ 
per us excelsa), which has a wood eiiual to that of the Virginian juniper, being 
resistant, resinous, of average hardness, close-grained and reddish in co¬ 
lour. It does not bend easily and is little subject to WT^rm attack. It is 
very suitable for making pencils and can Ik-* used for this purpose as a 
substitute for Virginian juniper, or Florida cedar. The siiecies of broad¬ 
leaved trees supplying the best timber for export are as follows : 

Beech (25.8%). There are trvo varieties of this tiee: the common lK*ech 
(Fagus sylvaticu) and the riental lx‘ech (Fagus oriental is) Tlic w(>od of the 
oriental beech is lighter in colour than the ])roduct of the common beech; 
the colour is white with reddish-gicy shadings, and possesses valuable ]pro¬ 
perties for building under water, being second only to oak in this res[K*ct 
It can also be used for funiiture (especially for making Viennese bent-wootd 
furniture) and in the manufacture of clogs, boot-trees and gun-stocks. The 
wood of the oriental beech is easy to chop, saw and plane and takes a mor¬ 
dant well, so that it makes an excellent imitation of walnut and other 
valuable woods. It is also largely used for flooring the interior of rocpins, 
railway-carriages and cabins. On distillation, the beech yields charcoal^ 
tar, acetic acid, wood-spirit, parafiin, creosote and guaiacol. lunally, it 
possesses great heating properties and takes the first place among the woods 
used as fuel. 

The oak (21.2 %). There are eight varieties of this tree to be found: 
the winter oak (Quercus sesstliflora) the summer oak (Qnercus pedun- 
culaius), the hairy oak (Q. pubescens),X\iet Armenian oak (Q. artneniaca) 
and the chestniut-leaves oak (Q. castaneaefolia). The latter sometimes 
attains very large proportions, and grows 100 ft, in height with a diameter 
of 7 ft. The oak furnishes the best building timber, for it is hard resistant, 
elastic and splits with difficulty, but regularly. Oakwood does not plane 

[$U] 
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or polish easily but can be split relatively without difficulty. It is chiefly 
used in the manufacture of furniture, flooring, carriages, telegraph poles, 
etc. It is also the best wood for making the hulls and submerged portions 
of wooden boats. 

The hornbeam (Carpinus betulus) (13 ^;{)) ha.s a white, close-grained, 
very heavy, hard, wood that splits with difficulty and bends but little 
as a result of drying ; it soon decays however under water, or even in damp 
places. This wood is employed in turning and carpentry and is an excel¬ 
lent fuel for heating. 

The ash {Fraxinus excelsior). The wood of this tree is hard, coarse¬ 
grained, ductile, splits with difficulty, but is much subject to worm-attack ; 
is not easily planed, its elasticit3' prevents breaking readily ; takes the mor¬ 
dant well. Ash wood is used for carpentry, fiiruiture-uiakiiig and carriage- 
building The WvH^d oi tlu* young tree is used for oars and skis 

Th e mu pic Nine ^])ecies of maple are found in theCauc«isus of which 
the chief are: i) the sycamoie, (Acer pseudo pi alantis) which has a white 
wood with yellow^ lights ; it is veined and spotted with numerous fine birds- 
eye markings, the fibies are thin and dense, the wood is close-grained, 
hard, rathei light, rigid, but easily cracked and relatively durable. It 
sj)Hts well, give^ thin sh.ivings when planed, does not bend, and polishes 
wvll It is used foi inlaid-work in cabinet-making and for boxes for optic 
instruments, as well as for lined measures, boot-trees, plates, cups, spoons, 
toys, bowls, etc z) Acer platanoides (the plane) has a light red wood that is 
often prettily wined and is taiih’ hard, but easily cracked Acer eampe- 
sins (coninion ma}>lei has a close-grain with long fine veins, but is not ver\" 
strong or losistant and ns technical qualities are much inferior to those 
of sycamoie wood. Acer monlanus (the grey mountain ma])le) is the most 
valuable of these species ; the wood is extremely close- grained and has giey- 
isli-green lights and is artistically veined Grey mountain maple is chiefly 
used in the uuinul«icture of high-class furniture. 

'The e Im The most important species of elm are: i) the mountain, or 
wych elm [Vhnus montana) which has a rather heavy w^ood of average 
hvirdness and with long fine fibres, it has a gieyish ground dotted over 
with oblong red patches ; is eas>’ to work, but polislies badly and is little 
subject to wi^nn-attack ; is used in carriage-building, the nianufaclure of 
furniture, for turning, in making wind-mill sails, and for the submerged 
parts of boats. 2) Vlmus snberosa (the “ karagatcli ”) has a coarse¬ 
grained wood ; the heart-wrood is brownish-red, while the sap-wood is yel¬ 
lowish. This wood being softer than that of V. monfanu, retains the shape 
imparted to it for a longer time. The heart-w^ood is handfsome and is 
much used both for furniture and in car})entry and building. 

The false acacia (Rohinia pseudo-acacia) supplies a rather hard, 
very elastic wood, of handsome appearance for the colour varies accord¬ 
ing to the way tlie light falls;— it takes the mordant well and bends 
easily. This wood is e:^ensively employed in furniture-manufacture, 
carriage-building and carpentry and makes excellent btiilding timber, for 
it is hardly affected by exposure to the air and does not become rotten in 
the ground. 
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2 'he hitch: Three varieties of this tree are found : the common 
birch [Betula verrucosa), the hairy birch (J 5 . saddeana) and B, medwedewt. 
These are all different from the botanical point of view, but furnish a sim 
ilar wood that closely resembles that of the birch of North Russia 

The alder: these are 2 species of alder in this part of the Caucasus. 
the black alder {Alnus glutinosa) and the white alder (Alnus incana). Alder- 
wood is soft and flexible and liable to wonii-attack. It is heavier than pine 
wood, splits and planes easih II exjiosed to the ait, it does not last long 
but under water, like oakwood, it is very durable and is therefoie much 
used in hydrotechnical installations. It is employed for making cigar-boxes 
for export. 

The poplar, The chief species of poplar growing in the foiests 
of the Caucasus are the aspen (Popidus tremulus), winch provides excellent 
wood for matches, the black ])oplai (P mgra) largely einployed in furniture 
mak- ing, and the white jxiplar (P alba), which can be used in the nuiuu- 
facture of common furniture (V B 

955. The Forestry QuestLoii in French West Africa. 

Mangin, M (Inspecteur des Baux et Forets) La Question foresti^re en 
Afrique Occidentale Fran9aise C >mptes Rendus des Stances de VA cademxe 
d*Agnculture de France, Vol X, No 20, pp ^79-3^7, Paris, 1924 

M. Maurice Mangin, who has just returned from visiting the various 
Colonies in French West Africa, vspeaks very strongly on the subject of the 
general deforestation he observed though to a different extent, in all these 
countries. 

Everywhere, the forest stands are abandoned without any attempt 
at protection, to devastation and wanton destruction at the hand of man 
(clearing by the natives, brushwood fires, grazing, improper felling by the 
Public Services, colonists, exploiters of forests, etc.). 

In the Colonies in the North of French West Africa, after the land is 
left bare and after it has been cleared of trees by shepherds and {igricultu- 
rists, the fertilising elements of organic origin are dispersed and nothing 
remains but a barren steppe of which the extent continues to increase. 
Not only do the gradually disappearing stands of forest trees cease to fur¬ 
nish wood (even fire wood), to supply the pressing needs of the country, 
but what is still more serious, they fail to carry out their indirect part 
in the natural economy. 

Hence, the climate is changing, the rainfall is decreasing and becom¬ 
ing irregular. Throughout the regions whose wooded condition has re¬ 
mained unchanged, the rainfall has not altered, as may be seen at Dakar, 
Rufisque and Tomloucton, whereas wherever there has been any deforest¬ 
ation, the rainfall has diminished in proportion to the extent of the area 
cleared. Thus, it is only 20 % less at Kayes where few trees have been 
cut down, but has fallen 45 % at K 4 edi, 38 % at Podor and 25 % at Saint 
Louis where the woods of the entire range of Gonakiers have been felled. 
The duration of the river floods often a factor of fundamental importance 
to agricultural prosperity, has also been changed. The author especially 
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studies the instance of the river Senegal which when it overflows its banks 
only inundates the alluvial valley for 3 or 4 months, while the land on 
the river banks benefits from the flood waters for 6 to 8 weeks if it is 
I metre in height, for 2 to 3 weeks if it reaches 2 metres in height, and re¬ 
mains uninundated at higher levels. 

Further, the sand is reported to have made considerable advances 
so the desert is extending further towards the south. The Sahel, both in 
Mauritania and the Sudan, was formerly much more wooded and hence 
better irrigated and more thickly populated than at the present day. The 
loose sands set free by the disappearance of the acacia stands, which 
bound it together, have now resumed their march under the action 
of the north-west wind and have already extended to a noticeable extent 
towards the south-west. Nothing but a chain of forest reserves can 
hinder their further progress. 

In short, deforestation has reached the point of destroying the equili¬ 
brium between the factors determining the climate and the hydrographical 
conditions of the country, thus imperilling its agricultural future. 

R. D. 


LIVE STOCK AND BREEDING. 


General. 

956. Goitre in Animals. 

Moussu, G. Du goitre chez les animaux. Journal d*A^ncuUure praU^ 
que, Year 87, Vol. II, No. 48, pp. 431-434, figs. 5. Paris, 1923. 

Goitre is the term applied to a hypertrophic lesion of the thyroid 
glands which shows itself in the form of one or two swellings that make 
their appearance on the normal site of the glands. 

If the lesions are slight, the swellings are not at all apparent. In 
the case of animals, these lesions seldom occur and when present are 
generally separate and distinct. 

The character of the goitre is variable, sometimes the gland simply 
increases in volume without any change taking place in its internal 
structure, but frequently the abnormal development of the follicles of 
the thyroid glands leads to cystose degeneration; in other cases, 
tumours of very variable consistency’' develop at the expense of the 
gland and its tissues. 

The horse appears to be the domestic animal most often attacked by 
goitre, old horses being especially subject to this affection. The disease 
is very seldom met with in cattle, but goitre is fairly common in sheep 
and goats when, they are quite young, and it even attacks newly-bom 
individuals. In such cases, the pathological condition is directly inherit- 
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ed from one or other parent, but the actual and primary cause is un¬ 
known. 

Goitres of whatever character interfere with the functioning of the 
neighbouring organs, the extent of their effect depending on the volume 
and weight of the swelling. The functional disturbances that always 
accompany goitre irrespective of the alteration in glandular structure, are 
however the most serious symptoms. 

The thyroid glands direct the growth of the young individual un¬ 
til the latter attains the weight and conformation proper to maturity 
and they continue to play a part of the greatest importance after that 
period, since they help to keep the composition of the nutritive medium 
(the blood) in a normal condition. 

The thyroid glands are therefore of the highest importance in 
organic development, and goitre must at all times he regarded as a serious 
affection; indeed whenever this alteration of the thyroid glands is present, 
growth disturbances are produced, or in the case of adults, the responsive 
functions become affected and lack of muscular energy, apathy and in¬ 
dolence result. 

Experiment has proved that dwarfs and idiots can be produced 
by the removal of the thyroid glands. In adults, thfeir excision causes 
asthenia, viz., muscular impotence Excessive functioning of these 
glands due to the increase in volume of the organs without any altera¬ 
tion of their tissues may occur, or what is more common, the activity of 
these organs is decreased owing to a change in the tissues of which they 
are composed. 

The physiological disturbances are just opposite in the two cases, 
but are always very prejudicial to the health of the organism. 

In the case of animals, there can be no question of curing the pa¬ 
tients, for the disease ncessitates a long dillicult treatment and careful 
supervision, or else serious surgical operations. 

In short, an animal affected with goitre, is in a condition of more, 
or less marked and intense organic inferiority and is of no use on the 
farm. In no case, should individuals suffering from this disease be em¬ 
ployed as breeding-animals however excellent their conformation may be. 

P. D. 


957 Decubitosis and the *• Lamziekte ” of South Africa, 

Van Medert, L La d^cubitose et la “ lamziekte de TAfrique australe. 
AnnaUs de Gemhloux, Year 30, No, 5, pp. 166-167. Brussels, 1924. 

There exists in the Transvaal a disease known as lamziekte which 
much resembles decubitosis, a disease met with along the coast of Texas 
and which every year carries off many head of cattle. 

In South Africa, lamziekte " (cattle paralysis), is most severe during 
the dry season, a time when the cattle suffer from osteophagia, another 
phase of the disease called Pika, which consists in a depraved appetite. 
Dr. Thieekn has come to the conclusion that “ lamziekte '' is due to want 
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of phosphorus in the ration since no animal given a superabundance of 
organic phosphorus has ever been known to contract the disease. 

In Texas, decubitosis rages all along the low-lying coast area, whereas 
in the Transvaal, lamziekteis prevalent even in the high plateaux 
of the Veldt. Decubitosis is unknown in wooded pastures ; or in the en¬ 
closures where the cattle are fed, it attacks by preference bulls, although 
these animals show little tendency to contract Pika 

According to Dr. Thielen, animal carcases decomposing in the air 
harbour 3 different species of bacteria which secrete a toxin that kills any 
animals chewing the bones, scattered on the prairie. 

In the Transvaal, it is now forbidden by law to sell bones that have 
not been previously disinfected by steam. It is advisable to supply bone- 
meal to the breeding-stock, as this prevents osteophagia and the resulting 
** lamziekte Cattle given bone-meal grow more rapidly and are free 
from osteomalaxy and rachitis. 

Spreading siiperphosphatic fertilisers on the pastures also prevents 
lamziekte 

The only means of stamping out decubitosis and lamziekte " is the 
burying, or burning of all carcases without removing them from the place 
where they lie, P. D. 

958. Foot-and-Mouth Disease in Sheep. 

Motjssu, O La fievre aphteuse chez le mouton Journal d\ 4 gr%cuUure 
pratique. Year 88, Vol 1, No 7, pp 128-130. Paris, 1924. 

Foot-and-mouth disease rarely occurs in adult sheep, or goats, in 
the severe form in which it attacks cattle; further, it is seldom accompani¬ 
ed by the characteristic symptoms. Owing to foot-eruptions being the 
best-known and frequently the only manifestation of the disease in 
sheep and goats, foot-and-month disease is in their case often cxinfused 
with foot-rot. 

When mouth lesions api)ear in these animals, they take the shape of 
small vesicles of short duration that arise on the pad, or on the inner 
surface of the lower lip. Copious salivation, which always occurs in 
cattle, is seldom present and the sick animals only exceptionally suffer 
from total loss of apetite. 

The foot lesions are, on the other hand, more characteristic in sheep, 
although the vesicles are often limited to the spaces between the digits 
and rarely extend to the external circumference of the hoof, or to the 
heel region. 

If numerous abortions occur during a few weeks in ewes in an ad¬ 
vanced state of gestation, this trouble is due to foot-and-mouth disease 
and not to contagious abortion ; in the same manner, a high mortality 
among the lambs of a few days old that show no pathological symptoms, 
is to be attributed to foot-and-mouth disease. 

Unlike foot-rot which develops slowly in one sheep after another, 
so that a long period elapses before a large number of individuals are 
attacked, foot-and-mouth disease is extremely contagious and though its 
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effects are slight in the case of adult sheep, the lambs bom during the 
course of an outbreak of the disease die off in large numbers from a sep* 
ticemic form of the disease which is not accompanied by apparent le¬ 
sions, or vesicles, in the mouth, or on the foot. Lambs bom of dams 
that have just had foot-and-mouth disease benefit by the immunity 
acquired by the ewe before lambing. 

It is possible to prevent the loss of the young animals if foot-and- 
mouth disease is prevalent during the lambing season, or a little after 
The blood, or blood-serum of individuals that have lately recovered 
(a few days or even some weeks previously), like that of h3!perimmumsed 
animals, possesses preventive and curative properties. Therefore, blood 
taken from animals that have recovered, if kept uncoagulated, can be 
injected into infected individuals, or newly-born lambs, with the result 
that they frequently remain immune, or in any case, contract the di¬ 
sease in a benign form; 50 cc of blood from animafs that have recov¬ 
ered is a suitable dose for adult shee]) and 15-20 cc. is sufficient to insure 
lambs from infection. 

A veterinary is required to take the blood and make the in¬ 
jections. 1’ D* 

* 

Q59. The Hereditary Resistance of Poultry to the Diphtheria Bacillus. 

Frateur, J. (Professeur h I’lnstitut de Zootechnie de I/>uvain) Note sur 
la resistance h^Mitaire de la volaille k la dipht^rie badllaire A nnales de 
Meddcine V^tSnnaire, Year 6g, Nos 8 and 9, pp 336-372. Brussels, 

These experiments were begun with 5 hens and i cock 'Fwo of the 
hens (Nos. 140 and 150), had proved resistant, while the 3 others had 
shown themselves to be susceptible as had also the cock (No. 153). The 
latter was mated with the 5 hens, and the experiments were continued 
on the offspring. In order to judge of their resistance, or susceptibility, 
the birds were inoculated in the mucous membrane of the mouth ; they 
were isolated in the observation pens and kept together throughout they 
whole experiment 

The following crosses were made 

I. Cross between susceptible x susceptible parent types — From mat¬ 
ing cock 153 with the 3 susceptible hens, 9 chicks were obtained 8 of which 
were susceptible and i resistant. Further experiment proved that the 
latter bird must be regarded as susceptible, for its resistance was only 
phenotypic. 

II. Cross between resistant X susceptible parent types. — The same 
susceptible cock was mated with two resistant hens. The 17 chicks thus 
obtained were all resistant. 

III. Intercrossing of the F, chicks obtained from the cross resistant X 
susceptible (in 2). — Tins F, X cross produced 9 birds, of which 
7 were resistant and 2 susceptible, which shows a segregation of mono* 
hybrid dominants {3 : i). 

IV. Re-crossing the F, birds obtained from cross resistant X susceptible 
(of 2) with susceptible individuals, — In order to test the results of experii- 

lw»] 
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ment 3, the F, resistant heterozygous individuals were recrossed with 
reoessives. By this means, 13 susceptible and 10 resistant birds were 
obtained; these figures recall ratio: i) resulting from crossing monohybrid 
F, individuals with a parental recessive. The results of 3) and 4) 
prove the existence of a dominant factor of resistance R. whose absence 
causes susceptibility to the diphtheria bacillus. 

V. Reciprocal Cro^sch. — The resistant hen of i) was mated with a 
F, cock and produced 4 chicks of which one was resistant and 3 were 
susceptible. Two of the susceptible individuals were mated with suscep¬ 
tible cocks and produced 5 descendants all of which were susceptible, 
thus proving that the apparently resistant fowl was in reality susceptible. 

Finally, 4 susceptible individuals were the total issue of Fj individuals 
derived from the susceptible susceptible cross of i). 

(jcnetiil Recapitulatory Table. 


Nature of Crt^s Kesult<t Residts 


I) rr X tr 

< * ^ i __ 

11) rr X KR 


111) R X R 

) 

+ + - 

IV) rr X R 

• ‘ 1- 


, U t ,- 

V) R X rr (?) 

1 

^ 1 — 

1 _ _ _ 

VI) II X nr 

' - + ' + + -> ' 


The experiments described above show that resistance to the bacillus 
of diphtheria is due in the case of fowls to the presence of a single Mendelian 
factor R. whose absence induces susceptibility to the disease. Therefore 
it is possible by means of judicious selection based on experimental in¬ 
oculation with the diphtheria bacillus, and by the systematic rejection of 
all susceptible individuals, to create lines that are immune to this form 
of diphtheria. P. D. 

960. New and Effective method of Freeing Animals from Ticks* 

Di SakgiusTINO, I, Un metodo sconosciuto ma efficacissimo per liberare 
gU animali dalle zecche. La Nuova VeteriPiarta, Year II, No. 7, pp, 25-2^. 
Bologna, 1924, 

The author describes a simple, cheap and speedy method adopted by 
the Arabs to free an animal from ticks instead of having recourse to the 
lengthy process of removing the pests one by one. For 5 consecutive days, 

[•••] 
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the Arabs give the tick-infested cattle pills made of barley pounded in a 
mortar, kitchen salt being added in the proportion of 200 gm. per 2 kg, 
barley. The animals readily take the salted barley. In the treatment 
for adult cattle i kg. {200 gm. per day) are necessary, while 500gm. (100gm. 
per day) are enough for calves. From the first day, the dead or dying 
ticks begin to fall out, and on the fifth day the animal is quite free from the 
parasites. The sodium chloride is directly absorbed and passes into the 
blood, of which the salt content rises progressively as is shown by the fol¬ 
lowing instances 

1st animal: sodium chloride reaction of blood = 6.380 ; after taking 
150 gm. sodium chloride, reaction (>.728. 

and animal: reaction — 5.467 ; after 8 days treatment, 6.844 
The explanation of the treatment i^^ that the ticks are poisoned by the 
salt contained in the blood they suck from their host. This method has 
proved equally effective in the case of honses, but in order to administer 
sufficient salt to kill the ticks, it is necessary to introduce an oesophagean 
tube into the nostrils of the horse. 

P. D 

961 Influence of Asparagin and of Ammonium Nitrate on the Nitro¬ 
genous Metabolism of Ruminants. 

Starzewska M (Institute of Animal Iffiysiology and Feeding at the IJm- 
versity of Jaquellonne, Cracow) Owptywie asparaginy 1 azotanu amonowego 
na wymiane azotawa zwierzecia przefiwajacego Roccniki Nauk Rolmezych, 
Vol. X, Year 3, pp. 528-544, bibliography, tables 6 English sumnLiry Pozndn, 
1923 


The author used an adult sheep in his experiments to determine the 
effect exerted by asparagin and ammonium nitrate upon nitrogenous me¬ 
tabolism 

The chief results of his experiments may be summarised as 
follows: 

1) Asparagin added to a ration poor in digestible protein has a 
favourable effect upon nitrogenous metabolism in ruminants; 

2) Nitrate of ammonium, if employed in the same way, behaves si¬ 
milarly. A complete analogy has been found between the behaviour of 
ammonium nitrate in the authors e:q)eriments and that of sodium nitrate 
in BogozInski's experiments, 

3) The unretained part of the nitrogen obtained from the aspara¬ 
gin and the ammonium nitrate was eliminated in the urine in the form 
of urea. 

4) The similar behaviour of the asparagin and of the ammonium ni¬ 
trate in the organism of the ruminant would seem to show that these two 
substances undergo the same changes in animal economy. Probably ammo¬ 
nia is a common intermediate product of both the compounds studied. 

P. D. 
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g62. The Produetive Value of Stock Poods. 

Spitz, G. (Professeitr k T^ole sup6rieure d'agriculture et v^rinaire de 
Rio de Janeiro). La valenr productive des aliments du b^tail. Camptes rendus 
de VAcadimie d*agriculture de France, Vol. X,yNo. 3, pp. 75-81. Paris, 1924, 

I. Productive value in body-fai, or fattening value. — Taking as his 
basis the results of Kijnh and Kellner's experiments which proved that 
100 kg. of pure starch added to the maintenance ration of adult cattle 
that were not working produced an average of 24.8 kg. of body-fat, the 
autlior calculates the theoretic fattening value of any forage, with.the help 
of the following formula : 


I'at 


24.8 X n. starch units 
100 


(;.2448 starch units. 


(one starcli unit repiesents the starch value of the forage calculated accord¬ 
ing to KkUvNER's method). 

'Net energy value. — The term fattening value is only used in connec¬ 
tion witli the foods given as a supplement to the maintenance ration ; 
therefore the amount of energy corresponding to the fat formed re])resents 
the total available energy derived by the organism from this food. 

The author calculates thi.*^ energy by multiplying the fattening value 
by the calorific equivalent of fats, viz., 9.4. 

When the animals are not being fattened, this energy’, instead of being 
stored up in the form of fat, would be applied to some other useful purpose 
or would sinqily be used in the working of the vital organs, or the main- 
tauance of the organism. It fonns what the author cidls the net energy 
value of the food. 

The author shows that the value of the net energy can be obtained, 
without deriWng it from the fattening value, by multiplying the net starch 
value of a forage by the coefficient 2.33 {0.248 x 9.4 = 2.33) which gives the 
calorific equivalent of the net starch. This figure differs little from the 
energy value of pure starch (2.17-2.21)) as found exjxirimentally by Armsby 
with the respiratory calorimeter. 

M. Spitz afterwards gives an instance of the practical application of 
his method to the determination of the comparativ’e value of 3 forages that 
he studied in Brazil: Andropogon rufus, Cynodon Dactylon, and Panicum 
numidianum. 

Prof. DEaiAMBKE who laid this work before the Academie d'agriculture 
de France deduced the following conclusions from it: 

1) the productive value of stock feeds, whether expressed in terms of 
body-fat, {fattening value) or of energy {net energy value) giv^'es the measure 
of their actual efficacy. 

2) The method advised hy M. Spitz is as accurate as Kellners' me¬ 
thod and possesses the additional advantage of expressing the useful effect 
of foods in function of actual production, or of the energy represented by 
the latter, 

3) When completed by the knowledge of the digestible protein con- 
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tent, it allows of the application of the experimental data acquired, to 
the solution of problems of rationing, or the substitution of foods in a 
manner that is sufficiently accurate for all practical purposes. 

4 ) It forms an accurate term of comparison between the various foods 
regarded from the standpoint of economical production and for the esti¬ 
mation of their true commercial value. 

5 ) The fattening value only applies to the foods making up the produc¬ 
tion ration ; the net energy value, on the other hand, shows not only the energy 
available for maintenance, but also the energy that can be used in produc¬ 
tion, or for any other stock-breeding purpose. 

6 ) The productive value and the starch values based on exj)erinients 
made in fattening cattle, can strictly be applied only to this cla.ss of animals. 
The productive value may however be extended to growing cattle, and dairy 
cows, or even to sheep and horses. The productive value in the case of 
swine is different, being higher, at all events, when conteiitrates are given. 

P. D. 


96j. Rice Hulling' and Polishing Residues as a Stock Peed. 

P. C. Les dechets du travail dii riz dans ralimeiitatioii du betail Bw/- 
leiin Sconomique de rindochnie. Year 2 *S, pj) 8o-8i Hanoi, A])ril, 

A summary" is given of Signor R. Chiappeu-i’s study on the utilisa¬ 
tion of the by-product of rice, known as pula del riso'' [rtce-hYan), 
This has the appearance of a more or less coarse flour which is moist 
and greasy and has a pleasant smell and taste. In colour it is generally 
yellow, but sometime.s takes on a brownish shade, and is composed of 
the exterior of the mesocari), the embiyo and a small quantity of broken 
rice. This bran has a high food value, for it is rich in protein and fat 
and also contains a considerable proixirtion of starch and fibie. 

As regards the digestibility of the protein, the fat and the N-free 
extracts, Keij,ner and Kicht^ found by feeding experiments on working 
oxen that the percentages of these substances were respectively 71 87 
and 90, 

Average chemical composition of rice Irran. 

Water. 13.6 % j Crude fat . . 

*Ash .10.33 % I Fibre. 

Crude protein ... ti.62 % j N-free extracts 

I 


14 i 5 % 
13-25 % 
36.87 % 


The only disadvantage possessed by this bran is the large amount 
of fat it contains. The fat, on being broken up by the lipol3d:ic enzy¬ 
mes, produces acidity in the mass which may occasion gastric disturb¬ 
ances in animals. 

It is advisable to choose the least rich bran cakes with the lowest 
fat content as these keep longest and have the best fat protein ratio, so 
that they can safely be fed in laiger quantities to live-stock. 
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Rice-bran cakes can be fed dry, or as a mash or paste, if given moist, 
however, they must be prepared just before use 

The amount of cake, or nce-bran, given per head and per day de¬ 
pends upon the food to which it is added, 4-6 kg being regarded as an 
average quantity R jy 

064 Utilisation of Brewers* Grains. 

DRUBmKi, L ITtilisatioii des dr^es de brassene I e CuUivateur beige, 
pp n-14 Brussels 1924 

Brewers' grains are composed of the husks of barley that have been 
used in beer-making and are moistened with a certain amount of water 


Composthon of breivets' grams 



According 

to 

WOIFF 

Aver igt 
of 3 ina!><»es 
in»dc by the author 

Water 

76 10 

74 52 


I 20 

I 59 

Mbummous matter 

5 30 

4 89 

rat 

I 50 

I 67 

Fibre 

4 00 

S 12 

Carbohydratej 

11 JO 

12 23 


Won PS figures can therefore be used for calculating rations 
Brewers' grams have long been used as a stock-feed for although 
tluy contain much water th<^ are \cr> nutritious (i kg brewers'grains 
a kg be its) and eaten with avidity b> animals They give excellent 
results in reanng >oung sttKk, dunng lactation, and in fattening Sows 
in farrow oat brcwirs grains readily This teed is given alone, or mixed 
with other substances The following are tyi>es of rations that may 
Ik fed 


Dairy coas (500 ) 


Brewers' grains 

20 kg 

Brewers* grains 12 5 kg Brewers’ grain«« 

18 kg 

Hay free of clover 

5 » 

Shorts 

65 * Dry lucerne 

6 » 

Cottonseed cake 

I » 

Wheat bran 30 > Bean meal 

25 » 

Oat straw 

5 * 

Straw 

4 S > Chopped straw 

40 » 


(2$ kg 

live-wcight) 



Butter milk i 1 

Malt germs 370 gm 

Potatoes' i 250 kg | 

Potatoes 

I k^ 

Potatoes I kg 

Palmnutcake soo » 

Skim milk i 250 1 

1 Brewers* grams 0 750 

Bean meal kg 

i Potatoes 

750 » 

Brewets* grains 0 750 

kg 



Brewers* grams 50 

1 kg 

Butter milk 

1 7501 

BrwTO* grains Vs kg 

1 ^ 


j Malt germs 0 250 

R>e 

50kg 


Owing to their high water content, brewers' grains quickly decom¬ 
pose They can be kept m the fresh air for several days, provided they 
are cooled as quickly as possible When necessary to keep them for a 
longer time, they must be put into the silo, pressed, or dried 

P. D 
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965. Demonstration of Food Value of Milk. 

Reed, O. 'E. and Huffman, C. F. (Dairy Section, Michigan Agricultural 
Bxperiment Station). The Creamery and Milk Plant Monthly, Vol XIII, 
No. 8, p. 46. Giicago, 1924. 

In order to show the food value of milk, the following experiment 
was carried out at the Michigan Agricultural Exi>eriment Station, the 
animals used being 4 Yorkshire pigs of the same litter and of nearly 
the same weight. The animals were divided into two lots. 

Ivot I: fed shelled yellow maize + skim-milk for 5 months. 

Lot II: given shelled yellow maize + water for the same time. 
The maize was placed in a self-feeder. Lot I was given as much milk 
as the animals could consume during their two daily meals. All the 
animals were weighed ever}’' 10 da>'s. 

At the end of the 5 months of the experiment, the pigs of lot I 
had gained an average total of 100 kg., whereas the average live-weight 
gain of lot II was only 4.303 kg. This great inequality was due to the 
growing power of skim-milk. There was also a striking difference in 
the health of the two lots , further, lot I was evidently satisfied by the 
ration fed while lot TI showed an abnormal desire, on every opportunity 
to eat pebbles and slag, thus proving the ration to be insutlicient. 

The pigs of lot II were subjected to another 5 months' experiment 
with a view to determining the food value of skim-milk and the effect 
of an arrest of growth upon later development. 

One of the pigs (7 months old and weighing i9.5o<> kg ) was given 
shelled maize and skim-milk, the other pig, which was of the same age 
and weighed 21.750 kg., received shelled maize } water i complete 
mixture of mineral substances. The latter were added to the ration 
in order to prove that the lack of mineral substances in the ration of 
lot II had not been the cause of the great difference between lot 1 
and lot II. 

At the end of the second 5 months' period of experiment, the pig 
fed maize and skim-milk had gained 139.07 kg. and had entirely made 
good the arrest in its development, while the pig given maize + water 
+ mineral substances had only gained 12.684 

The latter animal when it w^as 12 months old and weighed only 
► 34.428 kg. was given a ration of shelled maize and skim-milk. After 5 
months of this diet, it gained 124.122 kg. in live-weight. This gain was 
not due only to an increase in fat, but also to the development of the 
skeleton and the muscles. 

This not only proves the food value of skim-milk, but also that an 
animal can make up for an arrest in development due to improper feed¬ 
ing if it is given the right food before the growth impulse has ceased 
to act. 

In a>nclusion, we may state that milk is a complete food whidi 
furnishes energy by means of its fat and sugar, supplies protein material 
for muscle formation, and is at the same time a source of the mineral 
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matter required fpr bone-development and of the vitamines that are 
the accessory factors of growth. P. D. 

966. Digestibility of Red Herrings and their Value for Milk Production. 

Tsaachsen, H J Den salte silds fordoielighet og verdi i melkprodukzjonen. 
16 de Meddehe fta fonnf(sfor<i 0 kenc ved Landbruk^hetskole 1922, Meldinger 

fra Norges iMndhrukshetskole, No 1, pp 47-60, 17 graphs, English Summary. 
Chnstiania, 1^)23 

The chemical composition of red herrings is very variable. The follow¬ 
ing averages were obtained from the analysis of 12 samples . dry matter ; 
45>4 % i protein (estimated as true protein), 14.6 %, fat 9.1 % , ash 19 7 % ; 
salt: 17.7 % , other organic substances : 2 %. Of the total dry matter, 
32 % was composed of protein, 20 % of fat and 39 % of salt. 

As the salt content is very high the herrings should be soaked in water 
before using them. By soaking the fish in cold water for 30 hours, without 
changing the water, 13 % of the protein and 59 % of the salt were dissolv¬ 
ed. The herring absorbs the water in which it is immersed, therefore its 
weight remains much the same , i kg of soaked herrings contain a rather 
smaller amount of nutritive elements tlian before treatment but the food 
value of the dry matter is increased by the removal of the salt. 

Experiments on the digestibility of the product were carried out on 
two sheep fed whole fish and cleaned fish. The av^erage digestibility coef¬ 
ficients thus obtained were as follows . organic matter . 8b 6 , protein 98.5 ; 
fat, 83.1 ; ash (salt) 95 4 By means of artificial digestion with pepsin 
-f hydrochloric acid the average digestibility coefficient of the protein was 
found to be 19, 

The productive value of the herinigs was determined with 8 pairs of 
dairy cows (using the group method) and with 17 cows (period method) . 
100 kg of herrings weighed before .soaking, but fed after soaking, had the 
value of 46.3 food units, or i food unit per 2.2 kg, of soaked red herrings. 
Allowing for the losses during soaking {13 of the protein) it may be es¬ 
timated that 100 kg. of unwashed herrings is worth 49 food units, or i food 
unit per 2.1 kg. 

This estimate does not take into account the fall in the fat content of 
the milk that may be caused by the herrings. If this is reckoned, 2.2 kg. 
of red herrings contain i food unit. 

Red herrings have a variable effect on the fat content of milk according 
to the places where the experiments are conducted. Sometimes the fat 
percentage is greatly reduced, whereas at others, it remains unchanged. As 
a rule, however, the experiments proved the fat percentage of the milk 
to have been reduced. 

By comparing the theoretical value with the value found by experiment, 
the starch value of herrings was estimated as 95. In these tests, however, 
the herring meal with which the herrings were compared was assimied to 
contain little salt, but to be of full starch value ; further no account was 
taken of the possible reduction in the fat content of the milk. Now that 
the amount of this loss of fat is known, we may safely estimate the average 
starch value of red herrings at 92. P. D 
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967. lospectloii of Ctommerdal Feedhig-StiilliB. 

Bulletin 209, pp. 44. University of New Hampshire, U S. A., 1924. 

The Bulletin was compiled by the Commissioner of Agriculture for 
the State Department of Agriculture, in 1923. The first 12 pages deal with 
the quality of feeding-stuffs, classification, meaning of chemical analysis, 
digestibility of foods, method of using tables in making up cattle feeds, 
suggestions in purchasing feeds, etc. The remainder of the book is entirely 
composed of tabulated analyses of practically every feed used for cattle, 
pigs and poultry. W. S. G. 

968. Multiple Gestation and Twins. 

Dechambre, Kd De la gestation g^raellairc et des jnineaux La Revue de 
Zootechme, revue des eleveuts, Vear No 0, pp 411-417 Pans, i<>04 

By the term multiple gestation is understood the simultaneous pro¬ 
duction of several young by a female belonging to a species that is usual 
uniparous. The production of twins is due to abnormal circumstances and 
the animals born under these conditions have certain speci*il physiological 
characters of which the most striking is frequently an exact similarity in 
external ap|)earance. Corxkvint estimates the proportion of twin births in 
the case of some domestic animals as follows . mare, one twin birth out of 
1000 ; ass, one out of loo , cow one out of 80. Ewes often drop twin lambs 
and there are some breeds of sheep (for instance, the Caux breed), which 
regularly produce twins as a result of selection with this object in view. 
It has been found that an animal which has on one occasion produced 
several young at a birth, is likely to do so again, and further, that the num¬ 
ber of the offspring tends to increase at each suct'ceding birth Giujvray 
mentions a cow that dropped one calf in 1842, three calves in 1843, tour 
again in 1843, two in 1844 ; three in 1845 ; six in 1846 , two in 1847 ; and 
four in 1848, viz., 25 calves in 7 years. 

If the pedigree of twin-bearing females is examined, it is often found 
that some of their ancestresses were also multiparous ; indeed, twins are 
predisposed to produce twins. Thus multiple gestation is an hereditary 
character. 

Another remarkable fact for which no explanation has been found is 
that males have the power of begetting twins. In the case of thirteen 
ewes served by the same ram there were i single birth, 8 double births, 
3 triple, and i quintuple, whereas the same proportion of multiple births 
did not occur in the rest of the flock which was served by other rams. 

Twins may be bivitelline, or monovitelline. At the moment of heat, 
it may happen that two ova are present in the uterus at the same time hav¬ 
ing come from one, or from both, of the ovaries. If these ova are fertilis¬ 
ed, twins are produced, but in this type of twin, the individuals are no more 
intimately connected than any other two brothers or two sisters, for since 
the ova have been separately fertilised, the young may even be the off¬ 
spring of two different fathers and bear no resemblance to one another 
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because their simultaneous birth is due to chance ; such twins are known 
as accidental, or bivitelline, twins. 

In another case, as a result of influences that have not been determined, 
the same ovum gives rise to two embryos that will become true, or mono¬ 
vitelline twins. The two beings thus produced are absolutely identical 
in their external aspect, have the same ancestral inheritance and, from the 
physiological standpoiirt, are a single individual. This explains the facts 
that monovitelline twins are of the same sex and resemble one another to 
an extraordinary extent. This similarity extends even to the intimate 
organisation of the two individuals, the same congenital troubles, or mal- 
lormations, are found in both twins which may even suffer at the same age 
from similar diathesic disturbances. The exact similarity of monovitel¬ 
line twins is useful when it is a question of recognising animals by means 
of epidermic markings, for it is probable that these will be identical in both 
twins. 'I'his does not, however, detract from the value of this method of 
identification lor onl> t\\o absolutely identical individuals could be sub¬ 
stituted for one another, turther, the fact that the animals are twins can 
Ix’ easily noted at birth 

If the twins are different sexes they are certainly bivitelline, but 
if they are of the same si‘X, they may be mono\ntelline,or bivitelline. The 
4imiiion of the envelo|>es decides the que.stion : one amnion and two cords, 
or two amnions but one chorion ■= univitelhne twins. 

Two distinct ohorio-amniotic sacs =• bi vitelline twins. The study of 
the foetal envelopes has afforded an explanation of the fact that in the case 
of twill cattle, one calf is often sterile and sometimes its genital organs pre¬ 
sent anomalies. M. LiLi.n: examined 41 cows' uteri containing 2 embryos : 
20 times the foetus wen* of the same sex, while 21 times tliey were of dif¬ 
ferent st^xes. In nearly every case the chorion had established vascular 
i'onnectioiis lx*tween the foetus I^ach time such a)nnections existed and 
the sexes of the foetus were different, the ovaries of the ftnuile w^re atro- 
]>hied. Under other conditions, these organs remained normal, as was 
observed in 3 cases out of 31 The author concludes that the blood of the 
male cfintaius hormones which prevent the normal development of the 
female reproductive organs and when it circulates through them gives rise 
to sterility and its consequences : genital malformations, and masculinism 

In birds, two classc*s of twins are found . bivitelline twins produced 
from eggs with tw(» yolks, and mono\itelline twins hatched from eggs with 
one yolk. These two classes arise in two ways and it is possible that these 
methods also exist in the case of mammals, but owing to the reduced size 
of the mammalian ovum, it is difficult to follow them. We must either 
suppose the yolk to possess two cicatricules each gi^ing rise after fertil¬ 
isation to an embryo, or to have only one dcatricule which produces a 
double embryo. The embryos, that develop on a single yolk may be equal, 
or unequal, one being normal and the other somewhat abnonnal. At first, 
the embry-os remain isolated, but later, at the time when the umbilical 
veside penetrates into the abdominal cavity, they may be united by 
means of their umbilici and give rise to an ompholagous monster caused 
by the union of two twin individuals. 

IM] 
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The study of the production of twins among birds throws light upon the 
embryology of higher animals, since from the physiological standpoint, 
the egg of the bird is comparable in every rCvSpect to the mammalian ovum, 
while it has the advantage of being much more easily studied. 

P. D. 

969. Tunisian Live-Stock. 

Le cheptel Tunisien. Annales de VlnsiUut Colonial de Bordeaux, pp. 81-82. 
Paris, Bordeaux, March, 1924. 

This article gives the statistics of the last liv^estock census in Tuni.sia 
and contains a description of the chief sj>ecies of domestic animals. 

The Tunisian horse belongs to the Barbar}* breed, or to the clas.s of 
Arab-Barbar}" derivatives It has valuable qualities being thrift} , haidy, 
and enduring. 

The same variety of donkey is to be found throughout the whole of 
Korth Africa; the animals are small, thrifty, hardly and solid^'-built. On 
account of the diiSerence in the animals u.sed ioi mule-breeding, the Tun¬ 
isian mule is not of a well defined type * its height varies fiom i.jt» m to 
1.50 m. Some individuals are small, thin, and scraggy, while others ate 
large, muscular and well filled-out The oxen of the cduutry are excellent 
work animals and have also a marked aptitude for fattening, fine1> -finished 
oxen giving a meat yield of 47 to 50 The Tunisian cows are pooi milk¬ 
ers, but this is attributable to the climate rather than to the breed 

The native sheep belong to the fat-tailed Barbar\ breed, they aie hard) 
and furnish excellent mutton, their meat >ield varying from 40 to 47 
The Tunisian goat resembles the Nubian goat and when well fed, give.s 
about I litre of milk per day. 

The Tunisian pig is a variety of the Ilicrian breed , it is very luiidy 
and well adapted to open-air breeding. Pork yield 75 of live-wvight, 

There are two races of dromedaries in Tunisia, of which one .supplies 
pack-animals and otlier riding-camels The pack-dromedary varies in 
height from 1,60 m to i.q(^ m , it is thrifty, hardy and enduring. The 
inehari ”, or riding-camel, is very thrifty and \'eiy resistant to fatigue. 

The Government has to combat various contagious diseases that at¬ 
tack the live-stock, foot-and-mouth disease, rinderjiest, dour in and rabies 
being the most prevalent. 

The prophylatic direction of stock-breeding is assisted by the Arloing 
Institute which carries out researches on contagious diseases, and manu¬ 
factures and distributes vaccines, serums, etc. 

The following measures have been adopted by the Government for 
encouraging and improving horse-breeding. I^rizes are awarded to the 
owners of animals worthy of distinction; a Pony Studbook for Tum.sian 
ponies and those derived from the Barbary breed has been started; a grant 
has been made to the French Remount Station which places at the dispo¬ 
sal of horse-breeders, 121 stallions from its dep6t of Teboura, the animals 
being divided among 26 Stations at the Service season. 

The State keeps a certain number of Pyrennean jack-asses, which are 
lend to breeders at the service season for the production of mules suitable 
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for agricultural work. The offspring obtained by crossing these asses 
with native mares are very satisfactory. 

Zebus of various origins have been introduced for the improvement of 
the Tunisian cattle, while Merino and thin-tail Algerian rams have been 
imported to improve the native sheep breeds. 

Finally, with a \iew to the co-ordination of the work, the Government 
has established the Breeding Station of Sidi-Tabet where technical, practical 
and eci)nomic ex|>eriment'5 are conducted, in order to obtain the necessary" 
ex|X}iience for directing stock breeders in the imxirovement and management 
of the native races, and to su])ply them with information respecting the ac¬ 
climatisation of foieigii breeds with the object of their direct exploita¬ 
tion, 01 of ciossing them with the native animals. P. D. 

070. Draft Animals in the Philippines. 

Sharp, M Hoard's Datrymon^ LXVII, No 24, p 845, figs. 5, Fort At¬ 
kinson. Wisconsin, ic)24 

The animals generallv used tor draught purposes in the Philippines 
arc “ carabaos ”, or water-buffalix^s, and Indian cattle (called ” vacas ” 
in Spain}. The carabao is well adapted to hea\v work. It is a short, 
heavih built, powerlul animal wdth a slow pace well suited for the tillage 
the dam]) imidd\ soil of rice-fields. 

The water-lniffalo is also largely used for traus])ort puqxises, the nor- 
m«il load under dr«itt Ixmig one ton of produce on a small two-wheeled cart. 
Not infTe(|uently, cai avails of 25 to 30 carabaos are met taking rice, 
coconuts and other produce to the markets. The name ” w^ater-buffalo 
has been given to these aninuils because, during the hot hours of the day, 
they like to immerse tluniselves in water, leaving only their heads above 
the suiface 

The watei-buffalo is only used for milk production to a very limited 
extent A carabao cow if ])xo])eily fed can give as much as 3 kg. of milk 
(containing 7*5 % f At and 20 solid matter) per du} 

The inhabitants of the Philippines, how’^ever, depend chiefly upon 
goat.s for their milk and dairy products 

Dairy’ cows inijiorted into the islands haw done very^ well except 
when they have fallen victims to rinderi)est As a serious campaign 
has been started against this disease, it is hoped that in the future dairy, 
cows and beef cattle will occupy an important jilace in the agricultural 
industry of the ctmntry. 

The carabao is also a butcher's beast but the beef is rather tough. 

The water-buffalo lives chiefly on grass, some concentrates being added 
during the working season. As a rule, the coat of these buffaloes is black 
or dark brown, although white individuals are sometimes seen. The 
price of carabao varies from 150 to 300 pesos (i peso 2.59 fr. at par). 
In the agricultural colleges of the Philipines, much attention is paid to 
breeding and selecting water-buffaloes for draught purposes, a scale of 
point.s being employed similar to that used in the United States for 
draught horses. 

The carabao seems to be indigenous to the Philippine Islands for 

int] 
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wild specimens can yet be met with in uninhabited parts of the country; 
some persons, however, believe this buffalo to have come from China, 
Another very important draught animal is the '' vaca which re¬ 
sembles the Jersey as to colour, but is of a different size and general type, 
being broader on the whole and having heavier fore-quarters. The vaca 
is chiefly used for traction and ploughing on rough ground; its country 
of origin is probably China. The " vaca ” is used for beef production and 
also for milking, for though the female does not give much milk it is 
superior in this respect to the carabao. 

No heavy draught horses can stand the climate of the Philippines, 
but htmdreds of little ponies, similar to Shetlands, are used both for riding 
and driving. They afford a practical cheap and comfortable means of 
getting about and are harnessed to small two-wheeled carriages known 
as carromatas . P. D. 

Special. 

971. The Genetic Cycle of the Horse; the Hypothetical Genealogy of 
the Horse. 

Litkomski Boi^EsnAW Hipotetyzcna genealogja konia Roczniki Nauk 
Rolntczych, Vol IX, No 3, pp 561-571, table i. Frenctf summary Pozndn, 
1923 

All animal forms are the products of the conditions of the soil and cli¬ 
mate. When animals are transported where other conditions obtain, they 
are obliged to adapt themselves to their new environment, or else they 
perish. The horse is a striking instance of this natural law. 

The Bashkhire of the Urals is the horse which most nearly resembles 
the wild species and it may be regarded as the protot3rpe of the domestic 
horse. This primitive type penetrated into all parts of the world, being mod¬ 
ified in the East into the Mongol pony, in the South into the pure-bred 
Oriental horse, and subsequently in Europe into the English thorough¬ 
bred. Finally in the North, it became the Scandinavian pony, an animal 
intermediate between the Mongol and the heavy forms of the Dutch horses. 
The half-bred is the link between the two stocks: viz. that of the pure¬ 
bred Oriental and of the Western horse respectively. 

Thus we arrive at the following cycle of types : 

I. Prototype (Bashkhire horse) 

I Mongol pony | 

B, II Scandinavian pony A II Kalmuc horse 

I I 

B. Ill a and b. light draught A. Ill Caucasian horse 

I I 

B. IV Draught A. IV Pure-bred Oriental 

I 

A. V Pure-bred Western horse 


B. A. and A. B. Half-bred horse 


[Ml] 
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972. Measurements of the Pied-Black Plain Breed of Cattle of Greater 

Poland (Province of Pozn&n). 

KonspInski, T. Badania zoometryczne iiad bydtem czamo-biatem nizin- 
nem Wielkopolsce Roczniki Nauk Rolniczych, Vol X, Year 3, pp. 570-597, 
tables 6, figs. 6, graphs 2. English Summary. Pozndn, 1923. 

During the summer of 1923, the author measured 159 plain cows of 
the East Friesian type. All the animals in question were registered in 
the Herdbook of Poznan which includes the 3 following States: Przybo- 
rewko, Gasawy and Chrustowo. The soil is most fertile in Chrustowo 
and least fertile in Pzyborewko. It appears that where the soil is most 
fertile all the measurements, except neck length, are reduced. 

The results of the measurements, expressed in terms of the arithme¬ 
tic mean (A), type deviation (O) and variation coefficient (V) are as fol¬ 
lows : 



Nos . 

A 

0 

V 

length of head (total) . 

.... 159 

52.7 

I 9 

i 7 

I^‘nglh of head from muzzle .... 

.... 159 

49 7 

2.5 

5 03 

lycngth of forehead . 

.... 159 

23 2 

1.28 

5 5 

Breadth of forehead (narrowebt part) 

.... 159 

17.3 

I 048 

6 0 

Breadth of forehead (widest part) - . 

.... 159 

21.0 

1.109 

5.2 

Width between horns. 

.... 159 

16.4 

I 049 

6 33 

Width of muzzle. 

.... 151 

15.2 

I 954 

12.8 

I^gth of horns. 

.... 157 

21.9 

— 


Circumference of horns . 

.... 157 

15.I 

— 


Height at withers . 

.... 153 

132.4 

2.267 

I 7 

» at cioup. . 

.... 153 

133.7 

2.961 

2.2 

» at root of tail . 

.... 153 

133.7 

2.908 

2.2 

» of legs at point of shoulder . . 

.X38 

70.0 

2.582 

3.68 

» at knee (pisiform bone) . . . 

.... 129 

36.4 

2.42 

6.66 

* at hock . 

.... 129 

50.1 

3.56 

7.1 

Circumference beneath knee .... 

.... 148 

19 0 

1.353 

7.12 

Total length of animal. 

.... 159 

204.0 

3-7 

1.8 

I^gth of body measured horizontally . 


152.0 

4.687 

3.07 

» » body measured obliquely . . 

.... 14B 

161.0 

5.24 

3.24 

» » pelvis. 

.... 148 

52.0 

1.908 

4.25 

» » tail. 

.... 143 

84.3 

— 

— 

Width of chest above the shoulders, 

.... 148 

44.4 

2.601 

5.8 

Depth of chest. 

.... 145 

71.3 

2.763 

3.8 

Distance between points of haunches . 

.... 129 

55.0 

3-243 

5.8 

» » points of croups. . 

.... 129 

35.0 

2.626 

7.6 

» » pelvic bones (diameter of pelvis) 129 

53.6 

2.03 

3.78 

Girth of chest. 

.... 159 

x 86,5 

6.538 

3.5 

Girth of abdomen. 

.... 159 

196.0 

5.021 

2,56 

[»»!} 
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Summary of Correlation Coefficients. 

Total length of head and length of pelvis .r o.St 

Total length of forehead.. 0.6 

Height at withers and length of fore-limbs. r « 0.4 

» » » » oblique length of body .. r « 0.57 

» » » » depth of chest . . . r 0.41 

» » » » girth of chest .... r » 0.31 

» » » » width of i)elvis.r «= 0.37 

* » » » length of pelvis .r »= o 27 

Width and depth of chest.r « 0.287 

I^cngth and width of pelvis . . . . r =* 0.36 

lycngth of croup and distance between points of the croup.r ~ 0.7 

l^ength of body (oblique) and depth of chest.r = 0.17 

R D. 


973. Rate of Milk Secretion as Affected by an Accumulation of Milk 
in the Mammary Gland. 

RagsdaI/E, a, C., Turner, C. W., and Brody S. (Dairy Husbandry Depart¬ 
ment, University of Missouri, Columbia, Missouri). Journal of Dairy Science, 
Vol. VIII, No. 3, pp. 249-234, table i, graphs 2, bibliography. Baltimore, 1924, 

The object of the present study is to show the effect on milk secretion 
caused by an accumulation of milk in the mammary g\and and to prove the 
advantages of the frequent milkings advised by dairy expeits. 

In their experiments, 
whirl i lasted about three 
months, the authors used 
2 Jersey and 2 Ayrshire 
cows. The experiment pe¬ 
riod was divided into sub- 
periods of 3 days experi¬ 
mentation and 3 days rest. 

The animals were milk¬ 
ed regularly morning and 
evening at 5 o'clock. Dur¬ 
ing the first sub-period, 
there was an extra milking 
at 6 o'clock in order to ob¬ 
tain the milk secreted dur¬ 
ing the first hour. During 
the second period, the extra 
milking was done at 7 in 
the morning, so as to get 
the milk secreted during 
the two hours subsequent 
to the regular milking; this 
method was continued till 
the 36th hour, the regular 5 
o'clock morning or evening 
milkings being suppressed 
when necessary. 



B 


Fig. 151. — Rising curve represents total milk obtain¬ 
ed at the end of the time interval shown; the 
dedining curve represents the milk secreted per 
hoar at sucoessive intervals, each hours milk pro¬ 
duction, 95 % of production succeeding hour. 

A milk secreted during entire interval; B hours 
after last milking; C »» milk secreted per hour. 
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Figure 151 shows the results obtained and allows the following con¬ 
clusions to be drawn: 

1) The rate of milk-secretion per time unit is regulated by the amount 
of milk accumulated in the mammary gland, or by the length of time in¬ 
tervening between the two milkings. If the amount of milk secreted in 
the course of the first hour is represented by 100, the amount secreted 
during each of the following hours is approximately 95 % of the milk 
secreted in the ocurse of the preceding hour. 

2) The curve representing the amount of the milk secreted follows 
the same course as a 


curve showing a che¬ 
mical reaction where 
the reaction products 
are not removed ; this 
proves milk secretion to 
be a chemical process 
that obeys the ordinary 
laws of physical che¬ 
mistry. 

Under the experi¬ 
mental conditions, it 
w^as estimated that a 
cow which is milked 
three times daily will 
give no % of the milk 
secreted by a cow that 
is only milked twice 
daily; while a cow milk¬ 
ed four times daily will 
yield 116 % of the milk 
obtained from a cow 
only milked twice daily. 



Figure 152 shows 

the effect produced on Fig, 152. — Curve showb a gradual decrease in the % 

the fat content of milk of fat in tlic milk at varying time intervals following 


by the length of time tlie preceding milking. 


intervening between two a = fat; B - hours after last milking, 

milkings. 

The data prove that 

the fat percentage and total solid matter content fall with the prolonging 
of the interval between two milkings, provided the time does not exceed 
14 to 16 hours. After that length of time, there is a gradual increase up 
to 36 hours. 

Other data collected at the Station would, however seem to show that 
there is a connection between the fat-content of milk and the time that has 
elapsed since the animal has been fed, and that this relation, rather than the 
interval between the two milkings, is the factor accounting for the varia¬ 
tion in the milk composition, F. D, 




XX — Agr, ing. 



94® AOiaCTOTtTIlAI, INWU,1GBNC« 

974. Effect of Incomplete Removal of Milk from the Udder. 

Davidson, P. A. (Department of Dairy Husbandry, University of Illinois, 
Urbana, Illinois. Journal of Dairy Science, Vol. VII, No. 2, pp. 267-293, tables 
15, graphs 16, bibliography, Baltimore, 1924. 

The author begins by giving the results of previous experiments and 
lays stress on the importance of completely removing all the milk from the 
udder before beginning milk control. A table and a graph show the results 
of leaving a certain amount of milk in the udder. 

The incomplete removal of the milk causes a marked difference in the 
percentage composition (lactose -f protein + ash) of the milk produced 
during subsequent milkings, and a return to normal conditions is very gra¬ 
dual. The fat percentage, however, increases considerably and is highest 
after the milk has been re-introduced into the udder at the time of the se¬ 
cond milking. 

The details of an experiment are given which lasted 4 months and was 
conducted to ascertain the effect produced upon the quantity and com¬ 
position of succeeding milkings, by leaving a certain quantity of milk in the 
udder. In the test were used, 12 pure-bred cows (5 Holsteins, 3 Jerseys, 

3 Guernseys and i Ayrshire), ranging in age from 2 years and 11 months to 
12 years and in the first to the ninth month of lactatioh. The experimentil 
period was divided into 10 sub-periods. 

In the first experiment, 4 cows were employed (i of each of the above 
mentioned breeds) ; the animals were milked at stated hours twice a day, 
the milk being weighed, sampled and analysed to estimate the fat content, 
lactose and solid substance percentage after each milking. The ex^ri- 
ment was extended to 19 tested milkings 8 of which were regarded as forming 
a preliminary period. At the 15th milking % of the average milk usually 
yielded was left in the udder (the estimate being based on the 7 preceding 
milkings), and the 4 succeeding milkings were compared with the 8 prelim¬ 
inary milkings. 

In the second experiment, a similar procedure was followed, except 
that there were only 17 milkings of which 8 composed the preliminary pe¬ 
riod. At the 13*^ milking, over ^ of the milk yielded on an average at each 
milking (calculated on the basis of the b preceding milkings) was left. In 
the 8 following experiments, the usual official test method was adopted, 
viz. the cows were milked 4 times daily. Each of these exj)eriments lasted 

4 days and included 17 tested and sampled milkings. The first 8 prelim- 
• formed the preliminary period. After the 9th milking, % the average 

amount of milk drawn was left in the udder (based on the 4 preceding milk- 
ings). 

The 8 following milkings were considered the same as those of the semi¬ 
official tests and compared with the 8 preliminary milkings. 

At the beginning (during the 2 first milkings), the butter fat was de¬ 
termined by the Babcock method, the lactose by polarimetry, and the total 
solid matters by weight. In the next 8 experiments, the same methods were 
employed except that the fat was determined by the R6 se-Gotti,ieb me¬ 
thod. 
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From the results of the experiments, shown in 17 tables and 15 graphs, 
the following conclusions may be drawn : 

1) The average milk and butterfat yield and the average fat percent¬ 
age of the milk tended to increase during the 2 days of the test. 

2) The average lactose content decreased. 

3) There was little variation in the protein + ash content of the milk. 

4) The degree of the changes taking place in the composition of the 
milk during this time depended upon : a) the amount of milk left in the ud¬ 
der ; h) the length of time this milk remained in the udder before complete 
milking. 

5) The decrease in the lactose content of the milk was not sufficient 
to be revealed by estimating the sugar, but was enough to cause the susjri- 
cion that the milking had not been complete. 

6) In the same manner, the various changes taking place in the com¬ 

position of the milk collected during 2 days did not suffice of themselve- 
to prove the deception, unless there weie some data showing the composi¬ 
tion of the milk yielded before the incomplete milking. P. 1>. 

075. Correlation Betwen Amount of Milk Produced and Fat Percentage 

of Milk. 

KoNortNSKi, T Wspof/akzno^e miedzy zswartoscia Atuszczu Womleku 
a alo^ia inkka Boczmki Nuuk Rolniczyi h, Vol X, No 2, pp 218-241, tables 1 
bibliographv, Phighsh .summary, Po/nan, 1024 

Since 1894, the literature dealing with cattle selection has contained 
different opinions on the subject of the correlation existing between the 
percentage of butter-fat and the amount of milk produced by an animal. 
Careful calculations have recently been made with a view to determining 
the correlation of these factors. The results which have been published 
do not agree, but they usually show a negative correlation of the amounts 
produced, though sometimes the correlation is shown to be positive. 

The author has tried to solve the question by means of the statistical 
method and his calculations have doubled the statistical data available 
for the purpose. 

On applying the statistical method to the results obtained, it appears 
that the average of all the calculations hitherto made is r = — 0.1865. 
Thus, a correlation exists, but it is negative. 

This result has been obtained from the examination of the milk and 
butter-fat records of 32 126 cows divided into 28 lots containing from 89 
3564 animals. P, D. 

976. Results of Experiments on Dairy Cows in Denmark. 

FredkriksKN, I4. Forelolige Oplysninger oni nogle Fors0g med Malkekoor 
i Vinteren 1922-23. Meddelehe fra Fors0glaboratoncf Husdyrhnings-afdehn^j, 
udgivet af den Kgl. Vetennaey og Landhohejskoles Laboratorium for land- 
0konomtske Forsog, pp. 1-40, i graph. Copenhagen, 1923. 

Different qaanhties of foods and of protein. —- These experiments in¬ 
clude 3 series, a, b, and c. 
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Series a. Constant amount of food (% forage unit per kg of milk). 
Different protein content 50, 40 and 60 gm. net digestible protein per kg. 
of milk. Three farms ; in the case of one of the farms, two groups A. 


Croup 

Amount ot net digestible protein per f u. and per 3 kg. of milk 

A 

150 

B 

120 » 

C 

iSo » 


The cows fed normal rations are placed in group A, those receiving 
less food in group B and the most liberally fed animals in group C. By 
“ normal ration is to be understood • a maintenance ration of one forage 
unit (containing 50-60 gm net digestible protein) for ever>' 125-150 kg. 
of live weight and which is varied according to the condition of the cow. 
For every 3 kg of milk (of normal fat percentage) is added, in the 
production ration, one lorage unit containing about 100 gm of net digest¬ 
ible protein. The amount of food given was altered according to the fluc¬ 
tuations of the milk, the quantity of the substances being changed every 
fortnight on the basis of the daily milk yield of the cow during the past 
fourteen days. The variation in the amount of protein was obtained by 
altering the ratio of the cake and cereals fed the different groups • On an 
average, the forage and concentrates were given in the following proportions 
to the various groups: 


A 66 per 100 cake and 34 p 100 cerealb 

^ 47 » » » » 53 » » » 

C 86 » B » » 14 » » » 


It was necessary to see whether the variations in the amounts of cereals, 
or of cake, had any effect upon the cows employed in the experiment. It 
was found that all the cows gave ]>ractically the same amount of milk con¬ 
taining the same percentage of fat group A 148 2, group B145 q, group C 
149.6 kg. of milk per 100 forage units. One cow of this series gave an 
average of 2 5 kg of milk per forage unit of production ration. 

The reduced amounts of protein were apparently sufficient to insure 
the same milk yield It should, however, be remarked that 60, 40, and 
50 gm. of net digestible protein per kg of milk were not given to the lots 
as was first intended. When the milk yield decreased, the food reduction 
was carried a little late and instead of 60, 40 and 50 gm , the cows were 
given on an average 58 7, 46 8 and 69.9 gm. of net digestible protein per 
kg of milk 

Series B, Constant protein content (50 gm. net digestible protein per 
kg. of milk). Varied rations (50-150 50-180 and 50-120 forage units 
per kg. of milk. 
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Three farms. — In one ol these farms there were two A groups. 


Group 


Content of net digestible protein 


A 

B 

C 


150 gra. per 3 kg of milk per f. u 

180 » » 3.6 » » » » » 

120 )> » 2 ^ » » » » » 


On an average, lot A received 54 7, B 55 4, and C 53 gni. of net di¬ 
gestible protein which was a Hi tie more than had been intended. 

If the total ainoiint of food is calculated in proportion to milk pro¬ 
duction . group A gave 149 7 kg. of milk per 100 forage units, B 168 7 
and C 138 o. Per forage unit of production lation, A gave 2 42, B, 2.8h 
and C 2 07 kg of milk In all three ex]>eriments, group C gave the highest 
milk yield, but B (the group least well fed), was also vSUperior to A in milk 
]>roduction 

The least increase in \ ield was obtained from B and on two of the farm’s, 
this group lost heavily in live-weight It is to be supposed that the nor¬ 
mal group A received a sulficient r.ition in jiroportion to its milk yield. 
Oroups A were fed on an average 1006 forage units a day and yielded 
15 I kg of milk 

Groups B recei\’'ed 9 29 units daily and gave 15 7 kg. of milk ; group C 
were given 11-72 forage units daily and produced 103 kg of milk. The 
three groups gave respectively about 150, ib9 and 138 kg. milk per 100 
forage units 

The milk yield of group C was not raised by an increase in the forage 
units and the increase in live weight was but slightly greater than that 
of group A. 

Series C Time of reduction of forage units — This experiment was 
undertaken with a view to determining whether the milk yield of cows 
was perceptibly influenced by feeding too liberal a ration, viz. by giving 
them the same forage units when their milk yield was decreasing as when 
they were in full milk. All the groups w^cre put on normal rations (/I) 
from the beginning of the experiments. In the case of groups A, the varia¬ 
tions only affected the forage unit and were carried out on the basis of 
the milk yield during the preceding period of one fortnight. In the 
case of groups B, a change was only made in of the forage units and 
at intervals of one week. No difierence was made in the rations of C 
and Cx until the milk supply fell to the amount given by normal groups 
with a reduction of two forage units, and then only one forage unit was 
reduced, so that in any case, the animals received one forage unit more than 
was warranted by the milk yield of the preceding fomight. In the^case of 
groups C2 the rations were maintaned at their original level until the 
decrease in milk production justified a reduction of three forage units, 
and then only i forage unit less was given. The experiment was conduct¬ 
ed on two farms, and lasted respectively 154, and 140 days. On an average 

[•»•] 



950 


AA-sicavruBJA intsixigsncb 


throughout all the experiment, and in the case of both the farms, 9.69 
forage units were fed to group A , 9.46 to group B and 10.58 to groups C. 

Per 100 forage units group A gave 135 kg. of milk 
» » » » » i? * 142 » » » 

» » » » groups C » 128 » • » 

From these results it may be concluded that there is no advantage 
in feeding an excess ration as compared with the normal from the time 
the milk flow begins to lessen. 


Experiments m Feeding Babassu Cake and Coconut Cake, 

Babassu, a new type of cake, and coconut cakes used in the experiment 
gave the following analyses: 

Percentage Composition of Cakes, 


1 

Cakes made from the Babassu 
(a Brasilun palnieacca) 

Coconut Cake 


% 

% 

Crude protein. 

21.94 

, 23 31 

Net protein. 

21 44 

22 44 

Crude fat . . 

7.33 

6 89 

N-free extracts. . . 

42.48 

42.93 

Fibre (Weendk method) . . 

12.03 

12 55 

Ash. 

5.38 

6 04 

Water. 

10-54 

8 28 


It was at first supposed on the basis of similar experiments that the 
forage value of both kinds of cake would be the same and 0.9 kg. was 
reckoned per forage imit. 

Only one experiment with three groups of cows wtis made Group A 
(the normal lot) were fed concentrates composed of a mixture of six dif 
ferent kinds of cake of which 5 % was coconut cake. Group A received 
0.115 ^K- babassu cake (in the concentrated forage mixture) per kg. 
of milk and per day, while the relation of i forage unit containing 150 gm. 
of net digestible protein remained unaltered. 

Group C was treated in a similar manner except that 0.119 kg. coconut 
cake was fed per kg. of milk. A summary of the data of this exper¬ 
iment is given in table II. 

All the groups gave the same amount of milk throughout the pre¬ 
liminary period (during which all the cows received the same ration), but 
groups B and C gave less milk than the normal group during the experi¬ 
mental period. The fat content of the milk given by groups B and C 
during this time increased, however, considerably, while that of the milk 
yielded by A was only slightly higher. Thus, the best results for fat pro¬ 
duction per cow and per day were obtained from groups B and C. 
Throughout the post-experiment period when all the groups again received 
the same forage ration, the milk yield once more became almost tlie same, 
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Tabi^e II. — Daily Yield per Cow. 



Milk 

1 Fat 


hg- 

p. .00 

gra. 

A Normal group : 




I. Preparation period . 

17.3 • 

3.33 

575 

2, Experiment ». 

16.1 

3.38 

543 

3. Post-experiment ». 

15.5 

3-76 

583 

2. Months I . 

— 1.6 

+ 005 

— 32 

3. Months I . . . . 

— 1.8 

+ 0-43 

+ 8 

15 . Group fed babassu cake : 



I, rrei)aralion period . 

17.2 

3 3 Q 

582 

2. Experiment ». 

i 156 1 

3.88 

603 

3. Post-experiment ». 

15.5 

3-8o 

585 

2. Months I . 

+ 1.6 

— 0.49 

I + 21 

3. Montlis 1 . . . 

+ 1*7 

+ 0.41 

+ 3 

C. Group fid coconut cake' 




I. Preparation ptnod . 

17.3 

3.21 

556 

2. Experiment » . . 

; 15.5 

3.62 

362 

3. Post-experiment ». 

i 153 

3.67 

562 

2. Months 1 . . . . . . . j 

+ 1.8 

+ 0.41 

+ 6 

3 Months I. 1 

' 4* 2.0 

+ 0.46 

+ 6 

- _ — - - —_ 

:__ _ 

.. _ _ 

- -rr- _ — 'Ll.—-- 


but the fat content of the milk in the case of .eproup A was nearer that of 
tlic milk of both B and C than during the experiment period. 

Although oiih" a single exT>eriment was made, there is no doubt that, 
under certain conditions, babassu cakes and coconut cakes increase the 
fat content of milk. 

Further, the experiment would seem to show that the food value of 
babassu cakes and of coconut cakes fed to dairy cows is about the same 

III. Testing the Daily Milk Yield of each Cow. — At the request of 
the Research laboratory, experiments for determining the milk and butter- 
fat 3Ueld of 15 cows, were conducted at the Tune Agricultural School 
fiom November i, 1921, to October 31, 1922. The milk of each cow 
was weighed and the butter-fat percentage found. 

The chief object of these extensive tests was to deteniiine as accurately 
as possible the yichl of a cow by means of periodic weighings and analyses. 
The results obtained by a provisional inspection of the large mass of ma¬ 
terial gave the following results: 

1) IVIilking has a very perceptible influence on milk yield. 

2) The daily variations in the milk and butter yield are very consid¬ 
erable, even in cows that receive the same food and treatment. 

3) The fat content gradually diminishes at the beginning of the 
lactation period, then remains fairly stationary till the end of that pe¬ 
riod, when it rises to a high percentage. 

4) Tests made at intervals of 10, 14 or 21 days give a figure for the 
total yield that is sufficiently accurate for all practical purposes. 

5) The calculations made by the Local Testing Society were about 
5 per cent, higher than the actual yield as found by daily investigations. 

Correspondent for Denmark. 

[ti«] 
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977. Condensed and Powdered Buttermilk for Dairy Calves. 

EciaES, C. H. and Gtolickson E. W. (Division of Dairy Husbandry, 
University of Minnesota, St Paul, Minnesota) Journal of Datrv Science, Vol. VII, 
No. 3, pp. 2i3-2.jr, tables 3, graphs 2, figs. 2, bibliography. Baltimore, 1924 


mmmmm 
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The experiments of the authors were undertaken in order to ascertain 
whether it is possible to insure normal growth in calves by substituting 

condensed, or pow¬ 
dered, buttermilk for 
skim-milk. In the first 
experiment, there 
were two lots; the 
first of these was com¬ 
posed of a pure-bred 
male Jersey calf and 
' a half-bred Guernsey 
heifer both of which 
were fed condensed, 
or powdered, butter¬ 
milk up to the age of 

105 days. The se- 
,0 20101^ so to JO 00 90^ eo ,20 .so„^,so,oom,m consisted 

„ ^ „ , , . , . , of -2 half-bred Guem- 

Fio. 153 “ Growth of calves raised on semi-solitl and u 'f > \ 

powdered butter milk rations compared witli normal neiiers aiKl one 

growth pure-bred J ersey bull- 

A » Weight in pounds ; B = flays of age; C - normal calf weaned when 15^1 

weight ; D == senii-solul butter milk to 105 days ; days old. 

F = powdered buttermilk milk 150 days Second 

experiment, 5 half- 

bred Holstein calves were given powdered buttermilk up to the age of 70 
days and two others were fed on the same food until 150 days, old. 

Comparison between condensed and powdered buttermilk. 



Fresh 

Condensed 

Powdered 


buttermilk 

buttennilk 

buttennilk 


lb. 

lb. 

lb. 

Total soUds. 

9.4 

30.51 

92.11 

Water. 

90.6 

69.49 

7.09 

Protein... 

3.6 

11.14 

35-00 

Fa. .... *. 

o.i 

0.84 

2.86 

N-free extracts. 

5.0 

15-^0 

43.59 

Ash. 

0.7 

2.73 

11.46 

Calcium. 


0.449 

2.73 


The buttermilk was derived from cream neutralised before churning 
by the addition of calcium salts. Before being fed to the calves the butter- 
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milk was mixed with sufficient hot water to give it the average composi- 
tion of fresh buttermilk. 

The calves were fed whole milk for 10-15 days and the buttermilk was 
substituted gradually as a supplementary ration; the calves received lu¬ 
cerne hay ad. lib, and a concentrate composed of maize flour ■+• wheat 
bran + linseed cake (4:1.1). 

The increase in weight was ascertained every 10 days and the increase 
in height every 30 days. 

The two following 
graphs (Figs. 153 and 
154) show the growth 
curves of the animals 
used in the experiment, 
compared with the cur¬ 
ves of normal growth. 

It may be con¬ 
cluded that, as a ge¬ 
neral rule, calves rear¬ 
ed on butter milk grow 
in a very satisfactory 
manner, this was espe¬ 
cially noticeable in the 
Jer.sey - Guernsey lot 
weaned at 150 days. 

The calves weaned at 
70 days lost ground a 
little and were not able 
to make the loss good 
until they reached the age of 6 months. The difference in weight was, 
however, not enough to justify economically a longer period of butter 
milk feeding. 

During the experiments, the calves were free from all diseases and 
digestive troubles. They seemed to prefer buttermilk to whole milk. No 
diarrhoea supervened although a little more faecal matter was expelled than 
when the calves received whole milk, but this increased rather than dimin¬ 
ished the vigour and vitality of the animals. The calves had glossy coats, 
looked well and were as large and healthy as the other calves on the farm that 
had been reared in the usual manner. P. D. 

973* The Selection of Cattle and the Proportion of the Three Glasses 

of Meat in Net Meat (i). 

I^API,AUD, M. and Degoys, F. De la selection des bovins et de la proportion 
des trois categories de viande dans la viande nette. La Revue de zooiechnxe, 
revue des deveurs, Yqqx ^, 1 :^ 0 . 7, pp. 11-12, tables 2. Paris, 1924. 

A. The proportion of the three classes of meat in net meat. 

The meat of a butcher’s beast differs in value according to the part 
of the animal from which it comes. These differences are due to the com- 

(i) See R, 1924, No. 681. {Ed.) 

IMS] 



Fig 154. — Growth of calves raised on powdered butter 
milk compared wjtli normal j?rowth. 

A = Weight in pounds ; U = days of age ; C nonual 
weight; D = powdered buttermilk to 70 days ; 
IC - powdered buttermilk to 150 days. 
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position of the various cuts which may consist of compact muscular fibres, 
or of fibres intermixed with tendons or aponeuroses, there being a variable 
proportion of meat and bone present as well as of intramuscular fat. The 
meat of the hinder-parts is justly valued higher than that of the fore¬ 
parts and has been proved by analysis to be more nutritious. 

Therefore, from the trade-standpoint, the meat of an animal is divided 
into three classes composed as follows : 

First class : thigh, sirloin, ribs; 

Second class : Shoulder-blade, shoulder, under-sirloin ; 

Third class : breast, collar, damaged meat. 

The authors obtained in the course of their weighings in 1920 almost 
the same average percentage weights for all 3 classes in 4 groups of cattle. 
Thus the percentages of the first-class were as follows : — 

Work-oxen 45.2 ; young bulls 45.98 ; Normandy cows 45.2 ; Mancel 
cows 45.8. 

These results were confirmed by another experiment made on 100 
cattle of different breeds and ages. The net meat of 18 of the animals 
being cut up into small pieces, and weighed separately in order to find 
the weight of each of the pieces, while the net meat of the rest was only 
separated into the three classes. 

Effect of yield. — The instances given below show that the net meat 
yield has little effect u})on the proportion of the classes of meat. 

I lot of Normandy cows yielding 51 % first class 44.4 


I » » 

B 

B 

B 

54 % 

» 

» 44.2 

I young 

Charolais bull 

» 

52 % 

B 

B 48.0 

1 M 

B » 

B 

bl .5 % 

B 

» 48.5 

I * 

» 

1 ) 

B 

56.1 % 

B 

» 48.2 

I » 

B B 


57.4 % 

B 

» 53.1 


The yield depends upon the degree of fattening ; to the credit of the 
first class can only be placed the external fat and the intramuscular fat 
which cannot affect the net weight to the extent of perceptibly altering 
the percentage. 

Influence of sex, 

of Charolais heifers..47 % of first class 

lyot of Charolais young bulls.46.8 % » » » 

Normandy heifers. 44.2%» » * 

Young Noniiandy bulls. 45 . 5 %» » » 


Sex exercises a slight effect in favour of the males, but it cannot pro¬ 
duce great differences. 


Influence of age. 

Young Charolais (males) . 
Rejected Charolais (males) 
Young Normandy bulls , 
Old Normandy cows . . . 


[»**S 


46.9 % of tot class 

44-8 % » • • 

44 - 8 % • » » 

44 3 % • » * 
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The proportion of first class meat is less in old animals than in 
young, this is due to growth phenomena; as the animals grow older, the 
pieces of the second and third classes of meat increase more in weight in 
proportion to the pieces of the first class. 


Injlucnce of breed. 

Young Nonnandy bulls. 
» t,imouFin > 

» Charolais » 

Old Normandy cows . 
Old Normandy bulls . • 

Bozadais bulls. 

Garonnais bulls . . . . 


44.8 % of first class 

46 I % * » » 

46.9 % » » » 

43 % » » » 

44 3 % » » » 

44 I % • » » 

44 I % » » » 


There is a slight advantage in the case of the cows of the two beef- 
breeds par excellence, the lyinioubin and Charolais, but the difference is 
vSo little that it may be concluded that the proportion of the classes only 
varies to a negligible extent and that breed has a minimum effect upon 
its variations. 


B. Average weight of various joints of meat. 

The average of the joints was obtained from 18 oxen ; the average of 
the classes from 75 animals. 

The thigh accounted for 21 total net weight; the sirloin 

for 17 for 7.5 %. The first class meat represents 45 ^/o 

of the total net weight. An average of 25 of the net weight is represent¬ 
ed by the .second class : the shoulder-blade furnishing 14 ^0. under sir¬ 
loin 43 %, the shoulder 5.5 % ; the .sirloin 1.7 % and the under-sirloin 
0,0 0/^. The third class represents 27 % of the net w'eighl: breast 12 I 
collar 2 % ; low-grade meat 7 %, The rest of the too % is made up by 
the kidneys and kidney fat that may be placed with the third class. An 
examination of the author’s tables shows that, in the case of most of the 
animals, their deviation from the average was very slight. Out of 87 
nimals, 39 deviated only i % from their group average as regards the 
arst class of meat; the deviation of 2b was over 2 % and that of 13 over 

fi %. 

The general average was 45.19 ^,0 ; 56 animals deviated less than 2 % 
from this average and 12 animals deviated less than 3 %. Therefore the 
average percentages represent a general rule to which most of the animals 
conform. Hence, we may consider that this study taken in its entirety 
j^roves the existence of unvarying harmonious proportions between the 
different parts of an animal. The weights of the meat clas.ses are functions 
of one another. The proportion of meat of the first, second and third clas¬ 
ses is constant in relation to the net meat total. In order to realise the 
ideal of a butchers’ beast viz., one that forms a paralleliped, the fore-quai- 
ters must not be less well developed than the hind-quarters. Further, 
the best ox should yield the same proportion of third-class meat as the 
most ordinary cow. Therefore, the total proportion of net meat does not 
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effect the ratio of the classes. The object 6f selection should not be the 
increase in cuts of the first class (which it is not piobable can be attained), 
but early maturity, aptitude for assimilation and for fattening, and a good 
conformation which leads to an improvement in the appearance, texture, 
tenderne.ss and flavour of the meat, as well as to a larger meat ^deld. The 
total yield of net meat is pratically the most important factor. 

P. D. 


079. Relation of Milk Production to the Twinning Tendency. 

Hunt A G. (Department of Dairy Husbandry, University of Nebraska, 
Lincoln, Nebraska). Journal of Dairy Science, Vol. VII, No 3, pp. 262-260. 
Baltimore, 1924. 

Since great prolificness has been observed to be closely connected 
with high milk yield, the author set himself the task of ascertaining wliether 
any relation exists between milk production and twin-bearing. 

For this purpose he used a lot of 357 cows taken at random which had 
produced twins and were registered in the Holstein-Friesian Herdbook. 
165 of the animals were the dams of male, or male and female twins, while 
192 had borne only female twins The recoidsofthe Advanced Official 
Register of the 357 cows were examined with the object of solving the fol¬ 
lowing question. Do the dams of twins give more milk than cows produc¬ 
ing a single calf ? It should be remarked that the fact of one lot yielding 
more milk than the other might be due to a larger number of the animals 
having satisfied the lequirements of the A O. R. rather than to the higher 
average milk production of the cows on the register. 

Percentage of rcsistered cows (the dams of male twin calves) satisfying 


requirements.. 53.7 

Percentage of registered cows (dams of female twin calves) sittisfying 

requirements.. . 45.8 

Percentage of all Uie registered cows tliat satisfied requirements. . . . 20.4 


These figures show that a cow which is the mother of twins is twice as 
likely as an ordinary cow to satisfy requirements of the O. A. R. 

If it is remembered that 2 to 12 % of the registered cows have not 
produced living offspring, and the highest figure is therefore taken, the above 
percentages thus corrected would be 32.4 (29.4 + 12) in the case of all the 
cows admitted to the O. A. R., and 55.7 and 45.8 in that of the mothers of 
twins. 

The author discusses these figures and quotes in support of his theory 
the pedigrees of very prolific cows, and draws the following conclusions : 

1) There is a direct relation between great prolificness and high milk 
yield, just as there is between partial sterility and low milk production. 

2) This relation is also proved when the factor of prolificness is demon¬ 
strated by the production of twins. 


P. D, 
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980. Birth-Weight and Gestation in Dairy Animals. 

Fitch, J. B., Gii,i,ard, P. C. and Drumm, G. M. (Kansas State Agricultural 
College, Manhattan, Kansas). Journal of Dairy Science, Vol. VII, No. 3, 
pp. 222-233, tables 6, bibliography. Baltimore, 1924. 

The author first summarises the data obtained from previous work 
on the subject and then gives the results of his study of the calves produced 
by the dairy cows of the herd belonging to the Kansas State Agricultural 
College between September i, iqio and January i, 1922. The calves 
and their dams were weighed 6 hours after calving. In order to avoid all 
errors, no calves born after gestation periods of less than 260 days, or of 
more than 295 days, were taken into account; twin calves and calves 
dropped by cows whose weight had not be recorded were also excluded 
from the calculations. 

The principal results of this study were as follows : 

Average Weight of Cahes at Birth, 

Jersey : 25.85 kg., or 6.3 % of the weight of the dam. 

Guernseys: 29.02 » » 6.7 » » » » » 

Ayrshires: 32.05 » » 6.9 » » » » » 

Holsteins: 41.28 » » 7.8 » » » » » 

Bull-calves weigh from 1I81 to 4.98 kg. more than cow-calves. The 
average birth-weight of all the male calves is 7.8 % higher than that of the 
females. 

The weight of the calves dropped by the cows of the different breeds 
rose up to the 5lh calving and subsequently fell, according to the age of the 
cow, after the 0th calving. 

The birth-weights recorded for the calves of the Kansas Agricultural 
College are considerably higher than those obtained at Iowa and Missouri. 

The rations given to the dam have little effect on the calves weight 
except in the case of cows kept on a limited diet, when the calves are heavier 
in proportion than tho.se produced by liberally fed cows. 

Birth-weight is an individual character, although it can be influenced 
to a limited extent by the sire. 

The length of the gestation period has no precise effect upon the weight 
of the calves at birth ; but when the gestation period is longer, the calves 
are generally heavier. 

The average duration of gestation was 282.4 days, the male calves being 
carried 283.2 days and the females 281,9 days. The average gestation 
periods of the various breeds were as follows: 

Jerseys: 284.3 ± 0.72 days; Guernseys: 283.0 ± 0.46; Ayrshires: 
2846 ± 0.44 ; Holsteins: 281.0 ± 0.15. 

P. D, 

[»M] 
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981. Lake Tchad Cattle* 

PECAXJD, G. (Chef de Service de T^levage de la colonie du Tchad). Les 
boeufs du lac Tchad. Revue d'hxstoxre naturelle apphquie, Part i, Vol. V, No. 4, 
pp. 97-107 ; No. 5, pp. 141-146, figs. 3. Paris, 1924. 

The author gives a detailed geographical and ethnographical study 
of the region where the so-called Lake Tchad race of cattle is bred. This 
area includes not only the Archipelago of Lake Tchad, but also all the dis¬ 
trict of Kaneni properly so-called which is an easterly prolongation of the 
lake zone. The total number of adult cattle belonging to the Colony of 
Tchad may be estimated at about one million of which some 180 000 
head are of the Lake breed. 

The Lake Tchad ox is known by the name of Boeuf Kouri", or 
" Boeuf Behre ", and belongs to the species of Bos taurus, having no hump 
on the withers. Its average height ranges from i 30 ni. to i 50 m., and 
has an average weight of 480-450 kg. The head is‘long (56-65 cm. from 
tip of nose to nape of neck) and is surmounted by a large hairless mass of 
which the upper ridge is dej^ressed in the form of a V. The horns are ver}’^ 
characteristic : normally, tliey are round in section, 70 to 120 cm. long, 
and fairly thick (circumference at base 20-30 cm.), light coloured with black 
tips. They either rise in a high vertical lyre, or cross one another, leaving 
a wide space between them; the tip is often curved backwards and the 
whole horn seems to have been twisted so that the exterior is turned in¬ 
wards, and the front backwards. Such horns are chiefly found in the case 
of the cattle of the mainland, the horns of the island animals are remarkable 
in shape and present curious anomalies (such as " comes en bouees", or 
buoy-shaped horns). These horns are inserted rather high, at a distance 
from the frontal bone, the bony base is at first narrow, the horn expands 
and becomes of enormous size (50 cm. to i m. round the base), sometimes 
attaining a length of 1.50 m., while the tips are very wide apart. Many 
other anomalies are also to be found: very short horns with the keratogen- 
ous pad thrown back over the base of the horn for the distance of about 
a hand's breadth; flat, wrinkled horns, different degrees of "floating" 
horns ; complete hornlessness, in which case the bony excrevScence (" chignon 
nu ") assumes a characteristic " sugar-loaf" shape. The forehead is 
broad and flat if the horns are in the same plane as the head, but it is 
convex if the horns are directed backward. The neck is short and flat, 
there being scarcely any dewlap. The chest is narrow, the flank is long, 
the withers are sunk, the back wide, straight or slightly sloping, croup 
somewhat sloping, short, wide and pointed; buttock low, the tail, which is 
inserted between the two points, is long and has a heavy switch. The limbs 
are strong and bony, hocks thick, hoofs large, heavy, very open. The 
udder is round and well-developed. The coat has a white, or very light 
dun ground more or less marked with red, black, or fawn. 

These animals are heavy and lymphatic in temperament owing 
to the damp hot climate of the lake district where they are bred. They 
run very much to fat, therefore, if properly managed would make excellent 
butcher s beasts. The cows are good milkers according to the standard 

[wt] 
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of the country and give 6-8 litres aday of milk from which 30 to 35 gm. 
of butter per litre can be made. The bulls are used as pack animals ; 
a single bull can easily carry 120 kg. and travel at the rate of 4 km. an 
hour. In the islands, the bull are castrated and fattened for the butcher. 

The ideas of cattle-breeding are very primitive ; the herds live in 
the open without any shelter and graze the natural pastures. Milk is 
used by the natives as an article of food, any surplus being made into 
butter to be bartered on the markets. Stock-owners never part with 
sterile cows, 01 young bulls, unless compelled by necessity. The only 
meat eaten is mutton and goats' flesh. Castration is effected by crushing, 
or drawing out, and cutting the seminal cord. This operation is carried 
out when the animals are 6 months old and it is seldom that any bad re¬ 
sults occur. Breeding takes place haphazard on the grazing grounds, 
no care is taken of cows in calf, and the calves are dropped among the thic¬ 
kets and brushwood. The calves are insufficiently fed ; sometimes they 
are allowed to suck two of their dam’s teats during the morning and even¬ 
ing milkings. When one month old, the calf runs with the other young 
animals of its own age, and when 6 months old follows the herd. The herds 
of cattle graze from early morning under the supervision of young children; 
at night they are picketted on cultivated land, in order to manure the soil. 
The animals arc made fast by the fore-legs, either singly or in pairs. Thev 
are watered morning and midday throughout most of the year, but are 
given water three times aday during the great heat. The herds move 
on as the pastures become exhausted ; the cattle being good swimmers, 
cross the arms of the lake without difficulty 

The breeders arc indifferent as regards outbreaks of epizootic disease 
and never think of isolating the animals, or giving them any proper medic¬ 
inal treatment. 

The chief epizootic cattle diseases of this region are : rinderpest, 
peripneumonia (treated by vaccination), foot-and-mouth disease (common 
but of a benign form), and an ill-defined piroplasmosis. Tuberculosis is 
unknown, as is also tr^^^anosomiasis except in pack oxen that visit the re¬ 
gion of Fort Tany. 

Nigeria is the principal market for cattle reared in the Tchad district. 
The animals are sent by road, or acro.ss the lake. Each canton of Kanom 
has a weekly cattle market. 

Tchad is the only colony of its group where stock-breeding is of suf¬ 
ficient importance to warrant this industry being protected, in the interest 
of the region itself and in order to insure the meat supply of the neigh¬ 
bouring peoples. R. D. 

982. The Introduction and Breeding of the Buffalo in the State of 

Minas Geraes, Brazil. 

Cria9ao de bufalo em Minas. Chacatas e Quiniacs, Vol. 29, No. 5, p. 457, 
fig. I, Sao Paulo, 1924. 

Sefior A. Muchapo, a stock-breeder of the State of Minas Geraes, 
introduced into that country a number of buffalo from British India. 

[•»*] 
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The animals soon became acclimatised and the females produce one calf 
annually, as well as yielding a fair amount of milk with a large percentage 
of fat. The young buffaloes grow rapidly and are easily tamed. 

The buffaloes in the island of Marajo are said to be wild ; they are 
hunted for industrial purposes, F. D. 

983. The *• Gromet ” Sheep. 

WriedT, Crh. (Department of Agriculture, Ski, Norway). The ** Gromet 
Pattern in Sheep, Another Mendelian Character in Live Stock. The Journal of 
Heredity, Vol. XV, No. 3, pp. 124-126, figs. 2. Baltimore, Md. and Washing¬ 
ton D. C., 1924. 

In the Western part of Norway, a sheep is often found with light- 
grey spotted head, a black, patch above the eyes, on its nose, and around 
the lips. Very frequently, the black colour also extends to the cheeks. 
The ears are black, edged with grey; the legs are entirely black, except 
for a grey stripe on the front of the fore-legs and on the side of the hock, 
sometimes a black stripe is present on the neck and the chest. This scheme 
of coat colour is known by the name of “ Gromet 

In several flocks, the author found lambs of this type which were 
the offspring of white parents. One sheep-breeder in Norway tried to ob¬ 
tain a pure race of Gromet animals by using 2 rams with the required 
characters. 

Ram No. i X Gromet ewe = 3 Gromet lambs. 

Ram No. 2 mated with 8 Gromet ewes produced 20 Gromet lambs. 

The two rams and most of the ewes were the progeny of white parenb^. 
Subsequently, ram No. i was mated with 2 white Cheviot ewes with the 
result that 2 white lambs were born; when this ram was mated with 2 
black-faced ewes, 2 black lambs without Gromet markings were produced. 

Two Gromet lambs were, however, obtained by mating the same ram 
with 2 Gromet ewes whose dams had been of the Gromet type. When 
ram No. i was mated with a black ewe, the latter dropped one grey lamb 
with the Gromet markings. 

On mating ram No. 2 with 2 Cheviot ewes, two white lambs were ob¬ 
tained. The lamb resulting from mating a Gromet ewe with a white 
Cheviot ram was also white. 

Another breeder obtained one Gromet lamb and one white lamb from 
mating a Gromet ewe and a white ram. The lamb born from the union of 
the same ram and a white ewe was black with Gromet markings, 

A black-faced ram x Gromet ewe — black-faced lambs without 
Gromet markings. 

The following table shows the results obtained. 


Progeny 

Matings Gromet Non-Gromct 

Gromet X Heterozygous animal. 3 t 

Gromet X Gromet. 23 o 

oromet X Non-Gromct... o 9 
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The frequent occurrence of Gromet animals in white flocks shows 
that this coat-colour depends upon a simple Mendelian factor which is 
recessive as regards white and is also recessive in the presence of the factor 
producing black-faced lambs. P. D. 


984. The Comparative Food Value of Barley, Maize, Garobs and 

Crushed Sorghum for Feeding Sheep. 

BoucivEY, Ch and HttsS(jn (Professors at ITnstitut agricole de Maison-Car- 
ree). Btud(‘ sur la vnleur alinientaire coniparc^e de I'orge, dumais, des caroubes 
et du sorgho coiicasse dniis raliineiitation des moutons a la bergcrie Revue agri¬ 
cole de VAfrique du Nord, Year 22, No. 255, pp. ^<>4-400 Algiers, ic)24. 

The autliors give the results of experiments repeated in the Stockbreed¬ 
ing Laboratory of the Agricultural Institute of Algeria with a view to deter¬ 
mining : i) the comparative food value of barley, maize, carobs and sorghum 
for feeding sheep on the farm ; 2) the most profitable ration from the stand- 
}>oint of growth increase ; ]) the optimum duration of the fattening period 
4) the effect of temperature on the duration of the fattening period ; 5) the 
organolej)tic properties of the mutton according to the food given. 

The fattening experiment was carried out on 16 castrated sheep of 
Ai ab breed of the aveiage age of 15 months. The animals were in good health 
and weighed on an aveiage 28.900 kg. 

The i() sheep were divided into 4 lots each fed a ration of different com¬ 
position. The fcittening period varied from 54 to 89 days ; one group of 
sheep was slaughtered aftei 54 days, the second at the end of 76 days, the 
third after 82 days and the fourth after 89 days. In order that the results 
obtained should be comparable, each group of sheep slaughtered was com¬ 
posed of one animal taken from each of the lots that were being fattened. 

The animal were weighed fasting at the beginning of the experiment 
and also at the same hours, and fasting, on the 30th, 53rd, 59th, 75th, 82nd 
and 89th day. 

Their food consisted of : forage (vetches an oals) carobs, maize, barley 
and crushed sorghum. The ration were fed thrice daily and at regular 
hours viz. at 7 and ii in the morning and at 6 in the evening. The sheep 
were provided with water ad lib. 

Average temperature of sheep-farm. 


November.. + 12.5® C 

December. + 9.4® C 

January. 4 - 11.4® 

The cost price of the ration and of kg. of live-weight increase given in 
the following table is the maximum, for all the food was bought in the mar¬ 
ket. It is for sheep breeders themselves to ascertain whether, under their 
special conditions, it is worth while attempting to fatten their sheep. 


12 — im. 
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Table of the composition of the rations fed from 
October 20 to November 20. 


Dot I 

Dot II 

Dot III 

Dot IV 

Dry forage . . x.200 kg. 

Dry forage . x.200 kg. 

Dry forage . . 

x.200 kg 

Dry forage . . 

X.200 kg. 

Ctnahed barley. 0.600 » 

Crushed carobs 0.600 » 

Crushed maize. 0.600 » 

Crushed maize. 0.600 a 

Coat of ration . 0.50 fr. 

Cost of ration 0.37 fr. 

Cost of ration. 

0.61 fr.; 

Coat of ration. 

a6x fr. 

Crude elementa. 1048 » 

Crude elements 1029 • 

Crude elementa 

i07x » 

Crude elements 

10x8 » 

Digestible ele> 

Digestible ele¬ 

Digestible ele- 

1 

Digestible ele- 


xnents. . . . 8x0 * 

ments . . . 703.2 » 

menta . . . 

00 

ments. . . . 

675 * 

Nutritive ratio . x : 7.7 

Nutritive ratio. i: 9.3 

Nutritive ratio 

x:8 

Nutr t ve ratio 

1:7.x 


From September 21 to the end of the Experiment, 


ifit I 

Dry forage . . x.200 kg. 
Cruabed barley. 0.700 » 
Coat of i.ation . 0.33 
Crude elemeats. 1x26.4 
Digestible ele- 
menta .... 883 
Nutritive ratio • 1:85 


II 

Dry forage . . 1.200 kg. 
Crushed carobs 0.700 » 
Cost of ration 0.45 fr. 
Ciude elements X105 
Digestible ele> 
mentfa ... 773 

Nutritive ratio. i: 9.9 


Dot III 

Dry forage • . 1.200 kg. 
Crushed maise. o 700 • 
Cost of ration 008 fr 
Crude elements 1154 t 
Digestible cle- 
j ments . , . 813 

Nutritive ratio. 1:82 


l/ot IV 

Dry forage . x.200 kg. 

Crushed sorgum o 700 r 
Cost of ration . 0.68 fr. 
Crude elements 1098 
Digestible ele> 
ments. . . 745 

Nutntive ratio i .* 7 3 


Increase tn hve-weight and cost of i kg, increased live-weight. 



Dot I 

Dot II 1 

Dot III 

Dot IV 

Average initial weight. 

27.25 kg. 

25 25 kg- 

25.25 kg. 

25 kg. 

Average daily gain. . . ... 

0,158 a 

0-1745 » 

0.196 a 

0.180 a 

Average cost of ration. 

0.52 fr. 

0.43 fr. 

0.64 fr. 

0.64 fr. 

Average cost of kg. increased live^weight . 

3.27 » 

2.41 a 

3.29 » 

3.64 » 


Quality of meal and melting-point of kidney-fat. 


No. of lots 

Quality of meat 

Average 
melting point 
of kidney fat 

1) Barley. . 

First quality; kidneys almost entirely covered white firm 

whites fat. 

Dark-red meat; kidneys incompletely covered; fat 

45 - 5 * C. 

11 ) Cambs . 

1 pink. 

45.'* C. 

m) WaAat . . 

First quality; kidneys entirely eovered; firm white fat . 

44 . 6 * 0 . 

XV) Sotghum . 

First qualliy; kidneys completely covered; fat fairly 



firm; white... 

40.0* c. 
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The conclusions drawn from this experiment are that the greatest 
profit is obtained from carobs, then barley, maize and sorghum in descend¬ 
ing order. 

Barley, maize and sorghum produce meat of very good quality, but 
carobs impart a darker colour to the meat. 

As regards the distribution of the internal fat, the kidneys are comple¬ 
tely covered when maize, sorghum and barley are fed and incompletely 
covered when carobs are given. 

The average daily increase with these foods was as follows: maize 
196 gm.; sorghum 180 gm.; carobs 174.5 gm.; barley 158 gm. ; 

P.D. 


985. The Bayeux Breed of Swine. 

H^diard, Iv. (Ing^nieur agronome, Birecteur des Services agricoles de 
Calvados). Le porcde Bayeux. Journal d*Agriculture pratique, Year 88, Vol. II, 
No. 36. pp 192-194. Paris, 1924. 

The Bayeux pig is characterised by having a white coat spotted with 
black, in which point it resembles the English breed of Gloucester Old 
Spots. The black markings vary considerably is size and position; 
the white is always predominant, and the extent of the pigmented areas 
seems to increase with the age of the animal. 

Distinctly black patches where both skin and hair are coloured, are 
much preferred (in the case of young pigs) to slate-coloured patches due 
to the skin alone being coloured. 

The Bayeux pig has a rather long side, semi-drooping ears, and a 
long cylindrical body. It is a hardy, thrifty animal, easily accustoms 
itself to changes of diet. The sows are prolific and make good mothers; 
none with less than 12 teats are kept for breeding. The average number 
of piglings in a litter is 9-10, but farrows of 12 are frequent. 

The Bayeux pig fattens easily and produces a large proportion of 
meat with thin layers of fat. 

The breed was created as follows : Normandy-Berkshire, or Berkshire* 
Normandy, crosses were made ; sometimes a little Yorkshire blood being 
introduced, and the hybrids thus obtained were crossed together, all 
throw-backs to the original types being eliminated. It is possible that 
there was some introduction of Tonkin pigs of the Asiatic breed which 
have black, or black and white coats. 

The Bayeux breed is now weU fixed as regards its characters, general 
conformation and quality. The piglings are weaned at 6 weeks; when 
two months old they are given a liberal diet of skim-milk, grain, meal and 
cooked roots. They never leave the sty. 

The sucking-pigs are sold to farmers who feed them for 4 months, 
when they pass into the hands of the dealers supplying the cheese- 
manufacturers with pigs for fattening. 

While at the cheese-factory, the pigs are given whey and barley- 
meal, the latter being sometimes replaced by palm-oil cake, or peanut 
cake, manioc flour, or rice offals. 
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Four months are required to fatten the pigs satisfactorily; they are 
then sold by the cheese manufacturers at the age of 8 months, when they 
weigh I00-I20 kg. If the greasy waste waters are given to the pigs, they 
attain a weight of 200-250 kg. 

Fattened pigs of the Bayeux breed are used in the Normandy pork- 
butchers' trade, and large consignments are sent to supply Paris and other 
laige towns. 

The Bayeux breed has been recognised by the French Syndicate of 
pig breeds and a standard is being drawn up for it. P. D. 

986. Observations on Gaserta, Yorkshire and Poland China Pigs as 

Prohtable Feeders. 

Gitoiant, R Osservazioni su la capacita di utilizzazione dei mangimi nei 
suini Casertani, Yorkshire, e Poland China. Rtvisia di 'zootecnia, Year i. 
No. 7, pp. 201-205, diagram i. Portici, 1921 

Among the numerous factors to be taken into account in judging a 
breed of pigs the most important is its capacity of turning food to good ac¬ 
count, since the economic fmiction of the pig is to transform the most dif¬ 
ferent kinds of food into meat and fat. The author, experimented in this 
direction using for the purpose, individuals of the Caserta Yorkshire and 
Poland China breeds. The experiment was begun on April 24 with 2 Ca¬ 
serta and 10 Yorkshire pigs; on June 4, a couple of Poland Chinas were 
added. Each pair of pigs was kept in a separate sty, but given the same 
food. At first, the ration fed each pair of pigs was as follows. shorts i kg,; 
crushed maize 0.800 kg.; meat-meal 0.200 kg.; bone-meal o.ioo, lucerne 
or green clover, i kg. After 40 days, no more meat meal, or green forage, 
were given. The ration was then composed of shorts, mill sweepings and 
100 gm. bone-mealT Subsequently, the ration was again altered by the in¬ 
troduction of acorns and peanut cake, Ihom the quantitative standpoint, 
the ration was fixed every 10 day at the time of weighing, the increase 
in live-weight and the appetite of the pigs being taken into consideration. 
The whole experiment lasted 157 days in the case of the Casertas and York¬ 
shires and 116 days in that of the Poland-Chinas. 


Experimental residls obtained. 



Caberta breed 

Yorkshires 

Poland-China 

breed 

Increase in live-weight. 

J 2 I kg. 

1 105 ^8- 

72 kg. 

Concentrates eaten. 

Amount of concentrates consumed per 100 kg. 

504.1 Icg- 

504.1 kg. 

252.9 kg. 

increase in live-weight. 

416 kg. 

480 kg. 

350 kg. 

Starch value of concentrates consumed (units) . . 

285.33 

285.33 

X42.83 

Stardi units par 100 kg. increase in live-weight , 

235.78 

271 

199 

Cost in lire per kg. of increase in live-weight . 

2.80 

3.27 

2.53 


[•M] 
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Thus, the greatest daily increase in live-weight (0.385 kg.), was made 
by the Caserta pigs, the Yorkshires only gaining 0.334 and the Poland- 
Caiina pigs 0.310 kg. 

On examining the figures given in the table, it will be seen that the 
Poland-Chinas proved the best and most profitable feeders. 

The number of pigs used in the experiment was not large enough to 
make it possible to arrive at any definitive conclusions, but the results 
would seem to show that tlie Caserta pig if well selected can hold its own 
with the best breeds of swine as regards its capacity of turning food to 
the best account. P. D. 

987. Comparative Value of Centrifuged Milk and Whey in Pig-Feed¬ 
ing. 

Badoux, P. (Directeur de la Station laiti^re et T^cole cantonale de froma- 
gerie de Moudon) Valeur compar^e du lait ccntrifug6 et du petit-lait dans 
Palimentation des pores Annales agncolesv vaudoises^ Year 2, pp. 59-65, tables. 
Lausanne 1924 

These experiments were organised on the following bases 

32 pigs 5 months of age were distributed among 4 sties each contain¬ 
ing 8 pigs fed in the same way. The experiment lasted 95 days All the 
animals in 2 of the sties were given 5 litres of whey each, while the pigs in 
the other sties were fed 5 litres of centrifuged milk. The other foods were 
combined in such a manner that the animals of both lots were fed the same 
number of kg (within a few gins.) of dry food. The ingredients of each 
ration were weighed every day. 

The rations were gradually changed according to the appetite of the 
pigs, and their increase in weight. The following results per head and per 
day were obtained by feeding these various rations for a fortnight at a time. 


Average dailv increase in live Height per pi^ 


Dates 

! 

1 Whey lot j 

j centrifuged milk Jot 

^tom January 20 to Fcbniaiy 3. 

' i 

1 02Q 4 gm. 

794.0 gm. 

» February 4 to February 17. 

580,4 » 

6759» 

» February 18 to March 3. 

870.5 » 

803.5 » 

» March 4 to March 17. 

437 5 » 

451.0 » 

» Mardi i8 to March 30. 

598.2 « 

623.8 » 

» March si to April 14. 

509.0 9 

633.5 » 

» April 15 to April 25 . 

323*9 » 

272.7 9 

Average during experiment . . . 

573 gm. 

602 gm 


Per series of one fortnight and per i kg. of starch unit in the ration, 
the following increases in live-weight were obtained per head and per day, 

[M»] 
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Daily increases per kg. of starch unit. 


Date 

whey lot 

Centrifuged milk lot 

From January «o to February 3. 

376.0 gm. 

464.5 pn. 

» February 4 to February 17. 

339.5» 

327.0 » 

» February 17 to March 30. 

487.0 » 

434.5 » 

» March 4 to March 17. 

235.5 » 

237.5 » 

* March 18 to March 30. 

314.0 » 

322.0 » 

» March 31 to April 14. 

262.0 » 

320.0 » 

» April 15 to April 35. 

167.0 » 

138.0 11 

Average during experiment. 

3i4.ogm. 

328.0 gm. 


The average increase during the whole experiment was 54.433 kg. in the 
case of the whey lot, and 57 200 kg. in that of the centrifuged milk lot. 

On taking the different prices paid per pig and estimating the average 
prices of the concentrates for the year, the following figures are obtained 
respecting the utilisation of whey and centrifuged milk. The general ex¬ 
penses are, however, not taken into account. 

Sale price of pig, 2.4 fr. per kg. 

Actual utilisation of the whey.2.56 cent, per litre 

Actual utilisation of the centrifuged milk.4.58 » » » 

Sale price of pig, 2,2 fr. per kg. 

Actual utilisation of whey.2.20 cent, per litre 

Actual utilisation of centrifuged milk.4.01 » » » 

Sale price of pig 2. fr. per kg. 

Actual utilisation of whey.. 1.83 cent, per litre 

Acteal utilisation oi centriluged milk .3.44 » » » 

P. D. 


988. Comparative Experiments in Pig-Rearing in Denmark. 

Lund, A. V., Biscx, N. and Posting, P. Resultater fra sammenlignende 
Fors0g med Svin fra statsunderstottede Avlscentre. ii^de Beretning fra Fors 0 g- 
lahoratoriet, udgivet af den Kgl. Veterinaer og Landbohajskoles Laboratorium 
for Landekonomiske Fors0g, No. 114, pp. 1-132. Copenl^gen, 1923. 

The pigs kept in Denmark belong with few exceptions to two breeds, 
the native Danish breed and the Large White Yorkshire. The native 
Danish pigs, which are also white, greatly outniunber the Yorkshires, 
the latter being only used for industrial crosses. 

Nearly 40 years ago, Denmark began exporting bacon to England, 
being driven to seek a new market for this product owing to the change in 
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the German Customs regulations which put obstacles in the way of sending 
pork and bacon into Germany, A very different type of pig is in demand 
in England from that which finds favour in Germany. In the latter country, 
large fat swine are preferred, whereas on the English market, the best 
sellers are pigs of average size with plenty of flesh but not too much fat. 
The efforts of the Danish breeders have therefore been directed to rearing 
pigs of this type. It would have been possible to solve the difficulty by 
importing a considerable number of Darge White Yorkshires from England, 
but it was feared that a loss would be entailed by introducing these animals 
on an extensive scale, as they are little adapted to withstand the rougher 
conditions of life in Denmark. The method adopted was that recommend¬ 
ed by the Stock-Breeding Adviser to the State, Morkbbkrg. It is still 
in use and has proved eminently successful in increasing pig-breeding 
among Danish agriculturists. 

Breeding Centres for the native pig were established in districts where 
the type of pig kept, best satisfied the requirements of the English market 
and where the small pig-breeders personally supervised their own stock. 
These centres were placed under the supervision of the breeders who were 
most capable of directing the breeding operations and received a small 
annual State grant on the condition of submitting to the control of Com¬ 
missions appointed to demonstrate and select the best breeding-animals 
in the respective centres, to ascertain that the necessary operations are 
carried out satisfactorily, and that the animals are marked, etc. 

In addition to these Breed-Centres for the Native Danish Pig, Breed- 
Centres for Yorkshire Pigs were also founded, by the purchase of Large 
Whites from England. The object of these latter centres was to obtain 
a first-class butcher's animal by mating English boars with Danish sows. 
Since each boar can serve many sows, a limited number of Yorkshire 
breed-centres was sufficient, more especially as the pigs sold were chiefly 
young boars. It was hoped that in time it would be possible to improve 
the-native breed so that the Yorkshire could be entirely dispensed with 
At the beginning, only a few Centres were founded, but their number has 
been gradually increased. When the last report was published, there were 
151 Native pig Centres and 32 Yorkshire pig Centres, containing respectively, 
216 boars and 1056 sows, and 47 boars and 211 sows. Between the foun¬ 
dation of the first Centres in 1898 and August 31, 1922, the Centres sold 
the following number of breeding-animals. 

Boaxs Sows 


Native breed. 22835 5784b 

Yorkshires. 87 25 3 b 13 


The Centres are subjected annually (by districts) to an inspection and 
the best centres head the list which is published every year. An im¬ 
portant element in the decision is the Report furnished by the Experiment 
Station as regards the development and pork qualities of the swine. In 
order to throw further light on these matters, the three Experiment Sta¬ 
tions of Bregenived, Elsesminde and Over Lefjstrup have been created in 

[tw] 
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their several provinces ; the work of fattening the swine and judging the 
carcases devolves upon the Experiment Laboratory. Each Centre is re¬ 
quired to forward to the Experiment Station of its province a certain 
number of young pigs farrowed by sows appointed by the Director. The 
piglings are sent at the age of 6 to 8 weeks and must all belong to the same 
litter (each batch is composed of 2 castrated males and 2 females) and be 
healthy animals of similar size. The piglings are lodged and fed at the 
Station, where they receive only ground maize, skim milk and water. 
The piglings are given barley until they weigh 35 kg., after which the ra¬ 
tion consists of equal parts of maize and of barley. The ration is converted 
into forage units (one forage unit being, i kg. barley, i kg. maize and 6 kg. 
skim milk). As soon as the fattening process is complete, the number of 
forage units consumed to produce i kg. of increase in live weight is cal¬ 
culated and the figure obtained shows the amount of growth. When the 
pigs weigh about 90 kg., they are killed and the carcases are inspected and 
measured, to determine their quality. A scale of -points is employed : 
15 = excellent, 12 = very good, 9 = good, etc. 

The chief results obtained in 1923 are summarised in Table I. 


Tabjjs I. — Report of the Det^elopment and Meat Quality of the Swine Fed 
at the Three Experiment Stations from September i, 1922 to September i, 

1923* 



Native breed 

1 Yorkshire breed 


Brcgent- 

1 Klses- 

1 Over- 

Bregeut- 

' Etises- 

Over 


ved 

minde 

jj>jstrup 

i ved 

I minde 

I^jstrup 

Number of groups .. 

Age in days: 

76 

! 

! 10 

1 

( 

I 

1 , 

1 96 

10 

1 

37 

27 

at beginning of experiment. 

62 

! 57 

1 57 

54 

59 

65 

at end of experiment. 

190 

183 

198 

198 

184 

205 

Weight in kg. : 







at beginning of experiment. 

17.I 

15.4 

16.0 

12.4 

15.7 

16.8 

at end of experiment. 

91.6 

91.2 

93.1 

91.8 

89.4 

92.3 

Kg. forage units consumed for i kg. increase 







in weight throughout the experiment . . 

3.46 

3.74 

3.791 

3.35 

369 

3.68 

Percentage of offal waste. 

27,6 

26.7 

26.4 

26.5 

25.4 

249 

» » ofial. 

12.6 

13.1 

12.7 

12.7 

13.3 

12.7 

» » exported pork. 

60.0 

60.2 

60.9 

60.8 i 

61.3 

62.4 

Thickness of fat (in cm.) on back. 

4.1 

4.4 

4.2 

3.6 

4.2 

3.8 

(Measured before, in middle behind) on 







abdomen. 

2.6 

3.3 

3.0 

2.6 

3.4 

3.1 

l^ength of body (in cm.) from the cotyloid 
cavity to the articulation of the nape of 







neck. 

87.8 

89.4 

90.8 

87.4 

88.3 

90.7 

Points 15-0 for; 







firmness of meat. 

12,3 

11.8 

12.7 

12.4 

13*3 

1:3.9 

shoulder region. 

12.0 

1 1X.6 

I1.9 

12.0 

12.X 

X2.0 

thickness and distribution of fat on back 

12.3 

11.8 

12.6 

12.4 

12.3 

13.0 

Shape and fatness of abdomen. 


II.2 

12.2 

”•5 

12.2 

12.8 

Shape and size of hams .. 

12.0 

11.8 

12.0 

12.4 

12.5 

12.5 

QoaHty of head feet and skin. 

12.3 

1X.8 

12.3 

X2.9 

12.8 

X2«6 


EtM] 
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It may be seen from Table I that the development of the two breeds 
is very similar, although there is a slight difference in favour of the York¬ 
shires. The latter breed supplies most of the pork for export and generally 
obtains most points for conformation. The body length of both breeds 
appears to be equal. The pigs from the Bregentved district developed 
most (lowest forage consumption) ; this fact was also observed during the 
last three years. 

In the report dealing with Bregentved, a table is given (on the basis 
of the averages of 40 groups), showing the average weights of the native 
breed at different ages. These data are incorporated in Table II 


Tabi^e II. 


j Groups I 
; consux^ug i 
small amounts I 
of forage I 

i 


Number of groups .. 

Age at beginning (in days) .. 

Kg. of forage units consumed per i kg. iucreiise 

live-weight. 

Average weight of each individual: 

At age of 2 months. 

» 3 » . 

» 4 » . 

» 5 » . 

B 6 B . 

» 7 » . 

Percentage of exported pork . . . • 

Harks (15-10) given for : 

Firmness of meat. 

Thickness and distribution of fat on back 
Thickness and amoimt of fat on abdomen 
Size of hams and amount of fat 
Quality of head, feet and skin. 


ly 

172 

19.4 
35.0 
53.9 

77.4 


61.4 

12.2 
12.8 

11.5 

12.3 

12.3 


Groups 
consuming 
average 
amounts 
of forage 


20 

191 


Groups 
consun^ng 
I large amoimts 
I of forage 

! 


10 

219 


3.47 

16.3 
283 

41.8 
63.0 

84.4 

60.8 

12.2 

12.2 

11.5 
12.0 
12.1 


393 

14.8 
22.4 
35‘9 
5 i.« 

68.1 
80.6 
596 

12.3 

12.2 

11 .3 

11.8 
12.1 


The groups consuming little forage are the heaviest from the beginning 
and always maintain their superiority in this respect being ready for the 
butcher 47 days (over i ^ months) earlier than the group consuming 
a “ large " amount of forage. It must, however, be borne in mind that 
the consumption here termed large " is far below the habitual consumption 
of pigs kept by farmers. The percentage of exported pork shown in Table II 
is in inverse proportion to the forage eaten: the largest amount of pork 
for export was obtained with the least consumption of food. In this respect, 
there is little difference as regards the conformation points, but there is 
nothing to be said in favour of low consumption. 

In conclusion, it should be remarked that since the autumn of 1923, 
a synoptic table has been published every three months, giving the results 
obtained for the three groups whose fattening was terminated during this 
time at the respective Experiment Stations. 

{Correspondent for Denmark.) 
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Poultry: 

gSg, Variability in Weight of Leghorn Chickens at Different Ages* — 

Latimbr, H. B. (University of Nebraska). The Variability in Weight 
of Leghorn Chickens at Hatching, Thirty-five Days and Maturity. Tke 
American Naturalist, Vol. LVIII, No. 656, pp. 278-281, tables 2. New York, 

1924. 

A study of the variability of the weight of chicks at different ages and 
of the correlation between their weights at different periods of growth 
The author used for his experiments White Leghorn chicks with single 
comb. The birds belonged to the Avicultural Section of the University 
of Nebraska ; they had been hatched in an incubator and artificially reared. 
The eggs were hatched at different dates from February 12 to May ii, 
1922. The chickens were easily identified by a mark affixed first to the 
wing and later to the leg. 

The number of chicks hatched was 510 males and 542 females ; after 
35 days, the weights of 414 males and of 379 females were noted. The 
age at which the first egg was laid was determined by the use of trap-nests 
in the case of 263 pullets, and 239 of these birds were weighed before being 
set at liberty. 

The results of the 1994 weighings are given in the table. 

The maximum variability was observed at the age of 35 days ; the 
variability was less at the time of sexual maturity and minimum at hatch¬ 
ing. The variability coefficient in the case of females 35 days old is 2.69 
times larger then the coefficient of variability at hatching, while at the 
time of laying the first egg, the coefficient of variability is 1.46 times larger 
than at the time of hatching. At sexual maturity and at hatching, the 
amount of growth and the variability in weight are both less than at the 
age of 35 days when development is very rapid and variable. When the 
chicks are just hatched, the variablity coefficient is 1.097 times greater 
in the case of females than in that of males, but when the birds are 35 days 
old, the coefficient of variation is 1.05 times larger in the males than in the 
females. 

Coefficient of Correlation. 

1) Weight at hatching and at age of 35 days (males) + 0.02202 ± 
± 0.0259. 

2) Weight at hatching and at age of 35 days (females) + 0.1042 ± 
± 0.0344. 

3) Weight at age of 35 days and at sexual maturity (males) + 
+ 0.0061 ± 0.0436. 

4) Weight at age of 35 days and at sexual maturity (females) — 
— 0,02672 ± 0.0407. 

The three fiirst correlation coefficients are too small to be of any sig¬ 
nificance ; it may be concluded that a male, or a female, chick which is 
heaviest at hatching is not likely to be heaviest when 35 days old ; in the 
same way, no correlation practically exists between the weights at the age 
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of 35 dsys and at sexual maturity respectively. There is, however, a 
negath^ correlation between the weight of the chicks at the age of 35 days 
and at the time of sexual maturity; this would appear to show that a 
pullet which is heavy when 35 days old will begin to lay earlier than the 
average date. Here again, however, the correlation coefficient is very 
small, therefore it must be concluded that the data at disposal do not 
warrant our taking the weight of the bird at the age of 35 days as a basis 
from which to predict the weight it may attain at sexual maturity, or the 
age at which it will begin to lay. 


Variability in Weight of White Leghorn Chicks at Different Ages, 



! 

Weight at hatching 

1 ' 1 

1 Weight at age of 35 days j 

1 ! 

We^ht 
of females 
at 

maturity 

Age (days) 
of matture 
pullets 


Males (510) j 

Females 

(452) 

1 Males (414) 

Females 

(379) 

Females 

(239) 

Females 

(263) 

Averages.j 

Deviations.1 

Type deviation.| 

Coefficient of variability | 

! 1 

1 39.45 ± o.09| 

1 33-50 j 

2.91 i: o.oGj 
7.37 ±o.i 61 

39.16 i o.io 
30-48 

3.07 ± 0.07 
8.09 ± 1.18 

209.15 db 1.60 
66-351 
48.39 db 1.13 
23.14 ± 0.54! 

191.71 ± 1.45 
83-297 I 
41.76 ± 1.02 
21*78 ± 0.56 

1626.5 ± 3.38 
1140-2268 

192.14 ± 5.93 
ii.6x ± 5.97 

209.81 ± 1.09 

153-303 

36.27 ± 0.77 
12.52 ± 0.78 


P. D. 


990. Poultry-Feeding Experiment, State Research Farm Werribee. 

Rugg C. W. (Chief Poultry Expert) and Pederik, O. W. (Poultry Foreman) 
The Journal of Agriculture of Victoria, Vol. XXII, No. 7, pp. 420-424, tables, 
Victoria, 1924. 

This paper gives the results of an experiment recently carried out to 
determine how far it is advisable to give White Leghorns varied foods ad-¬ 
lib, instead of the two following rations: 

a) Dry paste in hopper always at the disposal of the birds, chopped 
green food at midday and a scratch feed of grain in the evening. 

h) moist past in the morning, chopped greens midday and a scratch 
feed of grain in the evening. 

The experiment lasted 51 weeks ; 108 White Leghorns divided into 3 
lots of 26 birds were used. AU possible precautions were taken that the 
lots should be as similar as possible as regards age, size, quality and egg-lay¬ 
ing capacity. 

Lot No I. Free choice of foods : bran, wheat shorts, oats, barley, rape- 
cake, wheat, Algerian oats, crushed maize and barley. These foods were 
placed in separate hoppers and protected from rodents and birds. Unchop¬ 
ped, freshly-cut green food was always placed at the disposal of the fowls. 

Lot 2. Dry paste: bran, wheat shorts, 10 lb. meat meal, 3 lb. of powdered 
charcoal and 5 lb. of rape cake were added for every 100 lb, of flour. 
This paste was always at the disposal of the birds, which were given in ad- 
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dition, chopped green food at midday and grain (wheat, oats, crushed maize 
and barley) as a scratch-feed in the evening. 

Lot No, 3. Moist paste : bran, wheat shorts and green food mixed. The 
birds had free access to this paste and they received, in addition, chopped 
green food at noon and grain (wheat, Algerian oats, crushed maize and 
barley) as a scratch-feed in the evening. 

Once a week, the fowls were given finely chopped onions; ground 
oyster-shells and charcoal were always at their disposal. 

After describing the manner in which the fowls were housed, the author 
gives different tables showing the food consumption of each lot, the cost of 
feeding, the number of eggs produced and their \'alue, together with the 
average profit realised from the different lots. 

The following conclusions may be drawn from these tables : 

White Leghonis are able to balance their own rations and to produce 
eggs economically. Although the average number of eggs laid by each bird 
of lot I was below 7 and the food cost comparativdy more than that of lot 
3, the saving of labour in feeding largely compensated for the inferiority 
of lot I. 

The results of the experiments also entirely contradict the prejudice 
felt by some breeders against using Algerian oats as a j)oultry food. The 
oats given were only of average quality, but they jvere eaten by the hens 
in preference to barley or maize. 

The amount of maize consumed varied according to the season, the 
largest quantity being eaten in July which was the hottest and dampest 
month. 

Rape cake was eaten with avidity by the fowls when mixed with the 
dry paste. 

It was also found that the hens of lot I ate more green food than the 
birds of the other two lots and that they consumed it just before going to 
roost. It was then decided to give green food to the fowls after their grain 
meal; this new departure was followed by a large increase in the number 
of eggs produced. P. D. 

991. Effect of Meteorological Conditions on Egg-Laying. 

Lapi^aud, M. and Garnier, A, Influence des circonstances m^t^rologiques 
sur la ponte. Revue de zootechme, revue des 4 leveurs Years 3. No. 8, pp. 95-10, 
Paris 1924. 

The author takes as the source of his information the carefully reg¬ 
istered results of the second and third National Bgg-I^aying Competitions 
of Vaulx-de-Cemay. The meteorological data were collected at the same 
time by the Meteorological Station of the Competition and by another 
Meteorological Station of the domain of Vauls-de-Cemay. 

The average temperature fell little below o^ ; the rainfall was abundant 
(840 mm, in 1922; 106 rainy days). Prevailing winds, west in winter, 
south-east in summer. Warm wind, south sector; cold wind, north sec¬ 
tor. The soil was healthy, allowing the water to drain away rapidly; 
owing however to its sterile character, the vegetation was sparse, being 
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composed of lichens, broom, birches and pines. A certain number of 
the runs were on grass ; 25 of the birds were put in runs of 500 m*. In 
the centre, there was a Canadian fowl-house 10 m* with glazed front and 
built to face south-east; shade and wind-shelters were provided in each run. 

The hens were fed with the view to encourage intensive egg-laying, 
therefore, liberal rations were given twice aday. In the morning, the hens 
received a mixture of grain (oats, buckwheat, millet, etc.) and early in the 
afternoon, a hot paste was fed. The individual eJffect of the greater, or 
less, susceptibility of one breed to either cold, or heat, was eliminated by the 
fact that a very large number of breeds were entered for the competition 
and the authors considered the results obtained from all the lots together. 
In the same manner, on account of the large number of birds, the periods 
during which egg-production ceased ma^'^ be supposed never to have coin¬ 
cided in the case of all the hens, so that the daily output of eggs did not 
fall as a result of these ])eriods. 

In order to obtain the required data, the authors traced the following 
curves on the same sheet of paper: 

1) Curve of variations in barometric pressure ; 2) average temperatures ; 
3) wind speed ; 4) rainfall ; 5) number of eggs laid daily during the whole 
competition ; 6) variations in daily laying of the 4 lots placed in the first 
class. 

The anah’tic study of the egg-laying shows an important factor, viz, 
the influence of the season. It is seen that few eggs are laid in winter, and 
that the winter-layers belong to the same lots, so that winter egg-produc¬ 
tion is a question of age and of physiological maturity. 

Rcstdts obtained in the seasonal study. — In winter, few eggs are laid 
and the output of eggs depends upon a limited number of birds whose 
high egg-laying capacity rendeis them insensible to variations of temjrera- 
ture. 

Very great changes of the barometer frequently correspond to sudden 
rises and falls in the egg-curve. Egg-production is distinctly decreased 
by the first cold, though a series of days wdth low temperature has Httle 
effect, but abrupt changes from day to day are marked by the variation 
curve. Hens readily adapt themselves to any given temperature, but they 
cannot stand changes in the temperature. 

Wind without rain has little effect, unless the temperature changes 
suddenly; if the rain is warm, the wind promotes egg-production, but if 
the wind is accompanied by a cold rain, the effect is most injurious. Wind¬ 
less rain only influences egg-laying in so far as it reacts upon the tempera¬ 
ture. 

In spring, egg-x)roduction increases in spite of great daily variations 
in the thermometer. The egg-production curve often follows barometric 
pressure for a short time. Very high, or very low, pressure often decreases 
^gg-^laying, the effect showing itself on the day, or the evening of the maxi¬ 
mum or minimum pressure. 

Egg-laying is not arrested by a low temperature that falls progress¬ 
ively. The first warm days are favourable, but the first hot windless days 
reduce the number of eggs. 
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A hot, or warm wind unaccompanied by rain is favourable to egg-lay¬ 
ing, and a warm wind coupled with rain regularly increases the output of 
eggs which is however checked by a cold wind accompanied by rain. 

In summer, egg-production is high at the beginning, but flags during 
the intense heat, and rises again in the autumn. All extremes of barome¬ 
tric pressure have a bad effect upon laying hens. Temperatures varying 
between io®C and I5®C. seem the best. Great heat and sudden cooling off 
of the atmosphere both cause a fall in egg-laying. Winds in summer, 
even if they are stormy, have little effect. Rain, whether violent or not, is 
injurious on the day of its fall, but improves egg-laying during the follow¬ 
ing 2 or 3 days. Continuous rain for 2 or 3 days decreases the number 
of eggs, which however rises when the weather is fine again. 

As regards the autumn, the time when the egg-laying competition 
finished, no exact data exist. 

Study of effects of natural phenomena. — I. Barometric pressure. Effect 
undeniable, but not clear. The birds dislike extremes of pressure and 
prefer average pressure. 

II. Temperature. Average temperatures are the most favourable. The 
best climate is that of which the seasonal variations are progressive, but not 
abrupt. Severe cold appears less injurious than great heat. 

III. Wind and rain. These must be studied liogether and in comiec- 
tion with the temperature. The effect of wind seems to be due to its al¬ 
tering the temperature, for the isolated action of wind is not defined. 

Wind accompanied by wann rain appears beneficial; cold wind and 
cold rain are injurious. Summer rain is favourable, except on the day it 
falls. 

It may be concluded that there is no simple coordination between the 
phenomena studied. A distinction must be drawn between simultaneous¬ 
ness and correlation. When hens are physiologically in a condition to lay 
eggs, they are not deterred by cold, while if they are not ready for laying, 
their failing in egg-production is not to be attributed to low temperatures. 

P. D. 


Sericulture. 

992. Silk Production in the British Empire. 

Eefroy, H. Maxweix (Professor of Entomology, Imperial College of 
Science and Technology, Eondon). Bulletin of the Imperial Institute, 
Vol. XXII. n<> 2, pp. 152-172, tables 3. I^ndon, 1924. 

The silk used in the spiiming and weaving factories in England is 
almost entirely produced in countries outside the Empire; in 1922, out 
of 976 000 lb., only 78 000 was from Empire sources. The author consi¬ 
ders that in some countries, India and Cyprus for instance, there is the pos¬ 
sibility of great improvement in quality and immense increase in 
output. 

The article supplies data and information respecting the producing 
countries, viz., India, Cyprus, and other areas such as Australia, Hong 
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Eong, Federated Malay States, Ceylon, Mesopotamia, Sudan, Kenya, 
Uganda, Rhodesia, West Indies and British Honduras. 

A description is given of the essential features of mulberry silk produc¬ 
tion and reference is made to Eri silk; the Eri silkworm feeds on the castor 
plant and spins a cocoon that cannot be reeled, but which is used in silk 
spinning. 

In an appendix, statistics are given of the production of raw silk and 
cocoons, and the importation of silk raw materials into the United Kingdom. 

W. S. G. 


FARM ENGINEERING. 


Methods of Cultivation, 

993. When is Water Safe for Irrigation Purposes, 

Parkins, A. J. (Director of Agriculture). Bulletin No. 176, pp. 12, De¬ 
partment of Agriculture South Australia. Adelaide, 1924. 

The author alludes to the apparent contradiction of views held by dif¬ 
ferent authorities as to the safety of irrigation waters, and draws attention 
to the fundamental importance of drainage. Waters which might be quite 
safe in some soils would be injurious in others. The chief factor is probably 
the subsoil and its tendency to give good or bad drainage 

Under Adelaide conditions, with winter and spring rains of 14 to 15 
inches, irrigation water may contain up to 140 grains per gallon of injurious 
salts (NaCl, MgCla, CaCljj, NaaSO^, MgS04) for fruit trees and vegetables, 
if the drainage is good. Under similar conditions citrus trees and beans 
may be grown with 75-80 grains per gallon of injurious salts to the gallon. 

Irrigation waters of a relatively high saline content may be used in 
summer with greater safety where winter rains are heavy, than in localities 
where they are light. 

Irrigation water highly charged with saline matter should be used 
freely rather than sparsely. Small quantities of water lead to rapid con¬ 
centration of salts under the influence of surface evaporation, whereas 
abundance of water tends to retain soil moisture at the requisite degree 
of dilution. W. S. G. 

994. The Use of the Carbon Dioxide of Springs for the Stimulation of 

Plant Growth. 

VoiGtMANN. Nutzung Kohlensaurehaltiger Quelle zur Forderung der 
Pflanzenwachtums. Die Technik in der Landivirtschaft, Year 5, No. 2, pp. 39- 
40. Berlin, 1924. 

The author describes various means by which the water of springs 
rich in carbon dioxide can be used in agriculture. In the case of cold 
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springs, the carbon dioxide can easily be liberated in green houses by making 
the water circulate in pipes provided with certain very simple mechanical 
catalysts which are described by the author. Hot springs can be utilised 
to warm the soil. R. D. 

995. Motor-Ploughing and Cattle-Breeding. 

Paci, C. Motoaratiira e allevamento bovino. Atti della R. Accademta dei 
Georgofili, Year CLXXI, No. 2, pp. 82-114. Florence, i92/|. 

The author states that motor-ploughing far from being exclusively 
a question of agricultural mechanics, is primarily a complex problem of 
rural economy, for which reason he considers it entirely from the stand¬ 
points of agriculture, stockbreeding and social economy, and is of opinion 
that: i) more attention should be paid in agricultural schools to in¬ 
struction (especially practical instruction) in rural-engineering and mechan¬ 
ics ; 2) travelling agricultural schools, agricultural societies and agri¬ 

cultural institutes should organise and carry out motor-ploughing 
experiments, especially under difficult conditions; 3) the agricultural 
institutions should take steps to create societies for the common purchase 
and use of tractors and motor-ploughs in districts of average and medium¬ 
sized holdings. He further syggests that in districts such as the Podol- 
ian cattle-rearing regions, and especially in Tuscany and Umbria, where the 
celebrated Chianine beef-breed and its derivatives make meat production 
the most paying branch of farming, steps should be taken to increase 
the area of artificial pastures and consolidate and improve the organisa¬ 
tion of stockbreeders with a view to improving the beef-qualities of the 
breeds at the expense of their traction power. A. C. M. 

996. The Improvement of Exhausted Soils, Experiments in Brazil. 

Freise, F. W. Terras cau^nidas e sua regenera^ao Revisla de la Soctedade 
Rural Brasiletra, Year X, Nos. ^9-50, pp. 224-227. Sao Paulo, 1924. 

In Brazil, and especially in the State of Sao Paulo, there are many 
square kilometres of land which have been exhausted by coffee crops and 
are now abandoned, as they are only covered with a meagre crop of grass 
which grows with difficulty. In 1910, the author began the study of these 
soils and has examined 200 samples from the States of San Paolo, Minas, 
Rio and Spirito Santo. The.se samples were taken from two types of soil, 
viz., soils derived from the Archaean rocks and Red Soils. The article in 
question summarises the results obtained from the Archaean soils (gneiss), 

All the samples analysed had a uniform composition. The difference 
between the exhausted and the fresh soils consisted in the much lower per¬ 
centage of phosphoric acid, carbon dioxide, sulphuric acid and organic sub- 
.stances present in the former. 

Under the climatic conditions of Brazil, where there is no frost to exer¬ 
cise its disintegrating power, nine-tenths of the components of gneiss re¬ 
main insoluble throughout the life of a coffee-plantation, which is at the 
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longest 100 years. The coffee-trees threfore exhaust the reserve material, 
slowly accumulated by the virgin forest, of which they occupy the site. 

The improvement of these worked-out soils would be a matter of cen¬ 
turies if it were left to nature. In order to remedy their condition quickly 
it is necessary to have recourse to the methods adopted by the United 
States, viz.: i) Breaking up the land with explosives such as ammo¬ 
nium nitrate; 2) digging-in organic substances (waste products of the 
timber trade); 3) irrigating the soil with dilute solutions of fertilising 
salts. F. I). 

997. Crop Rotation under Irrigation. 

HoTvDKn, J. a. Bullet in 190, pp. it, tables 2. Scotlsbluff LCxperiment 
Station, University of Nebraska, IT. S. A., 1924. 

The results obtained at ScottsblufE Station during the past eleven years 
on 35 diiferent crop rotation systems make it evident that, on an irri¬ 
gation farm, success or failure is largely detennined by the cropping system 
followed by the farmer. 

All the one-crop systems tested showed a loss, varying from $192 
with maize to $3234 with potatoes. All rotations not having alfalfa showed 
a loss, excex)t one 2 year rotation of oats and sugar beets, manured. Every 
rotation which included alfalfa showed a profit. The data was obtained 
from 6 years' experiments 

Two of the most profitable rotations were : 

(i) alfalafa, potatoes, oats, sugar beets (manured). 

(ii) alfalfa, potatoes, sugar beets, sugar beets (manured), oats and 

alfalfa 

The information contained in this Bulletin should make it x>ossible 
for an irrigation farmer to plan a successful rotation. W. S. G. 

Machines and Implements, 

998. A Preliminary Investigation into the Draft of the Plough. 

DaviKS, W. M. Journal of Agricultural Science, Vol. XIV, No. 3, pp. 370- 
406, figs. 15. lyondon, 1924. 

The object of the work was to discover the magnitude of the draft of 
a plough working under normal conditions and under varying conditions. 
For this purpose it was necessary to construct a self-recording dynamometer, 
a full description of which is given in the text. 

Soil samples were always taken to ascertain the mechanical composi 
tion and the moisture content of the soil. 

m The conclusions reached are summarised as follows: The state of 
consolidation resulting from the nature and treatment of the previous 
crop has a marked effect on the draft. 

The relation between draft and depth of furrow is linear, the net 
draft per square inch tending to increase in value with increasing depth. 
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except when the previous crop was roots, when a decrease at depths 
greater than 6-8 inches is noticeable 

The relation between draft and width of furrow is linear. 

The quantity of moisture in the soil has a considerable effect on 
draft. A decrease in soil moisture of 6 % resulted in an increase of draft 
of 28 %. 

The double plough is a more efficient implement than the single plough, 

fittings and mould-board being similar in design. W. S G. 

♦ 

999. Implements fitted with the Retro Force ” Apparatus. 

BonyER, M. Les InwStnunents Retro Force Bulletin de la Soctele des 
Agnculteurs de France, Year LVI, No. 2, pp. 40-41. Paris, 1924. 

“ Retro Force ” implements are distinguished by a new traction sys¬ 
tem that has many advantages. 

Hand implements date back to remote antiquity and will always be 
used to a certain extent. Unfortunately, however, their output is small and 
labour is scarce and exi)ensive. 

Propelled implements. — These have recently been much improved by 
the addition of auxiliary machines. 

Implements moved by traction. - Of these tjie most up-to date are 
ploughs drawn by a man whose power is applied to a cross-bar. 

All these implements possess the common defect of reciuiring great 
manual exertion for their steering, with the result that the more muscular 
force required in traction, the less accurate is the steering 

The '' retro force apparatus consists of a metal frame with two mov¬ 
able arms each provided with 6 screw-worms for the attachment of the 
implements. Two plough-handles 1.40 m. long and making an angle 
of 450 with the ground are afiixed to the head of this frame. To one end 
of the frame is attached a traction-chain of suitable length, which is pro¬ 
vided with a compensation spring, while the other is fixed (by means of 
a special clutch) to a clip placed alx)ve the front part of a wide belt which 
the worker weam round his body in such a manner as to transmit his force 
to the apparatus 

When the apjiaratus is brought above the soil and the chain fixed to 
the belt is drawn taut, the two plough-handles reach as high as the chest of 
the worker from which thty arc distant about 30 cm 

As the handles are 20 cm. long, the plougher’s hands grasp them com¬ 
fortably. 

The great advantage of this implement is, howevei, the method in 
which the traction is effected. 

In order to put the machine in motion the worker bends himself 
slightly backwards; this change in his centre of gravity diaws along the 
implement without the man having to exert any force by means, of his arms. 
As the man walks backwards, he produces more, or less, traction force ac¬ 
cording to the amount he bends himself back. 

This system of traction differs from any other because the two func¬ 
tions of traction and steering are wholly distinct. It should be noted, that 
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the arms are not involved in the traction, but remain quite free, so that the 
guiding of the implement is extremely easy. The depth of ploughing is 
regulated by a variable surcharge applied to the frame. The apparatus 
is very quickly mounted. All agricultural work except breaking up the 
land can be done satisfactorily with the retro force while the average 
output of one man using it is equal to that of 8-io men working with other 
implements. A. C. M. 

1000. New Type of Drill-Plough. 

Neuerung an Furchenziehem. Landwu tschafthche Maschtnen und Gerdie, 
Year 24, Part 27, p. 205, fig 1 Arteni, 19-^4* 

This drill-plough consist of a small accessory plough body (w) at¬ 
tached by its beam (g) to the beam of the principal body (a). The 
union of the two 
beams (d) makes 
the drilbplough 
able to move in 
the vertical pla¬ 
ne ; lateral di¬ 
splacement is 
prevented by a 
guide-rod (n) fix¬ 
ed to the beam. 

This little ac¬ 
cessory plough- ^55. - New type of drill plough 

body is placed 

behind, and on one side, of the principal body; its position can be 
regulated vertically by a chain attached to the principal beam. R. D. 

1001. An Arrangement for Regulating the Depth of a Drill in the 

Soil. 

ByEdrzycki S. Urvagi nad Koztaltem redlie siewnikowych, Roczmkt Nau 
Rolniczych, Year XI, No. i pp. 36-43 Poznan, 1924. 

From the agricultural point of view, the device for regulating the 
depth of a drill is a nioie important pait of the implement than the 
distributor, for upon the construction of the said device depends, not only 
the covering of the seed, but the depth at which the latter is sown The 
question requires studying, because the researclies so far cairied out have 
not furnished the maker with any information as to the required shape 
and size of the apparatus in question. Theoretically, apparatus of the 
European type press the soil and render it more compact, but further 
experiments are necessary to show to what extent a lateral or posterior 
position of the regulating apparatus affects the moulding up of the soil. 

A. C. M. 
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1002. Disk Potato-Planter. 

Implements and Machinery at the I^icester Show of the Royal Agricultural 
Society. The Implement and Machinery Review, Vol.,50, No. 591, p. 315, fig. i. 
lyondon, 1924. 

The potato-planter shown in the figure is characterised by the presence 

of two rotating disks, 
between which the po¬ 
tatoes fall and are then 
de]iosited at the bottom 
of the trench, in a per¬ 
fectly straight line and 
at regular interv^als, in 
consequence of which 
the subsequent cultiva¬ 
tion and harvesting are 
rendered easier. 

The maclftne ])lants 
the potatoes on the top 
of manure just as well 
as in a trench without 
manure, it presses down 
the manure into the bot¬ 
tom of the trench in such 
a manner tliat when the 
plough covers the pota¬ 
toes, it also covers the 
manure. The machine was exhibited by Messrs Wali^acb (Glasgow). 

R. D. 



1003. Potato Planters and Lifters. 

SanTINI, C. Le macchinc per piantare e perscavare le palate. Published by the 
Laboratorio di Meccanica e Costmzioiii della R. Scuola Superiore di Agricoltura 
in Portici. (Taken from the Annali della R. Scuola superiore di Agricoltura in 
Portici, vol. XX, 1924). Portici, Stab. Tip. R. Della Torre, 1924. 

The work under examination has a preface by Prof. G. D. MayER on 
Le macchine nella grande coltura dalle pataie (Machines for cultivating po¬ 
tatoes on a large scale) in which a short summary is given of the types 
recommended for executing different kinds of work from the preparation 
of the ground to the j^reservation and use of the potatoes when lifted. 

Signor Santini, basing his remarks on the data collected by other au¬ 
thors and on the results obtained in machine tests conducted in the lab¬ 
oratory of the R. Scuola Supriore di Agricoltura in Portici, examines the fol¬ 
lowing implements both from the mechanical and economic standpoints 
and also from the point of view of their adaptability to Italian agricultural 
conditions ; 

For planting : i) Ransom*s three-row drill that can be regulated as 
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— • • . . .. • • . . . . lifting by hand ; 

.. . ... . .. •. —— . with special lifters (Hoover); 

.. • . . .. « '■■ ■ with rotary machine (Imperial); 

. ....—. . with beet lifter. 

The cost of hand lifting whicli is constant whatever be the area cultivated is represented 
by a horizontal line. The cost of lifting with the aid of mechanical implements depends upon 
the annual outgoing and therefore tlie times by which it is represented are curved. Any in¬ 
crease in the area imder the crop (horizontal axis) diminished the cost of the harvest in liras 
per hectare (vertical axis). 
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regards the depth and distance of the furrows; 2) Ransom^s three-row plant¬ 
er, characterised by the rollers that press the soil lightly against the tub¬ 
ers; 3) Unteriw’s apparatus for drilling holes at uniform distances 
apart; 4) Unterii,p*s disk covering apparatus; 5) REiM*sapparatus for 
making holes PflanzlochmaschineReims-Reichenbacher Maschinen- 
fabrik") ; 6) Ogee Marker; 7) Champion potato-planter No. 25, Co¬ 
lumbia Bajac, Erto, Plantector, Martin-Lesseria. 

For harvesting potatoes : i) potato-digger ploughs with conical grating; 
with double grating; South Bent Company's flat grating with hoe and star 
of spokes; Reha with perforated coulter : Rotating potato-diggers : a) sim¬ 
ple with horizotal axes ; Ransoms Caledonian Patent Rotary Potato- 
digger, new Ideal, made by Hermann Gueguer ; Reinia with elastic forks; 
Eyth ; 6) with vertical axes ; Stoll potato-digger ; c) with triangular levers : 
Harder and Westphalia potato-diggers ; d) planet system '' Stoll Model B ", 
Hagedom; 2) with articulated square; Randome's; 3) Potato-digger with 
lifters (Imperial, Star), 4) Hangs Potato-digger and bagger. 

The implements are illustrated by 39 figures, and in addition, are given: 
the mechanical peculiarities of each ; test results; various suggestions refer¬ 
ring especially to the different factor affecting the quality of the work 
and to economical methods of work. 

The study deals only with machines for planting and lifting potatoes, 
which are of chief importance from the standpoint of labour as weeding, 
hilling up, spraying, etc., can all be done with the ordinary farming imple¬ 
ments. 

The economic data resulting from the author's experiments piove that 
the percentage of tubers left in the ground is the factor that chiefly af¬ 
fects the total cost of the crop which is respectively for ploughs, rotatory 
types, implements with lifter 2.54-0.46-0.42 times the cost of working; 
1.55-1.88-2.20 times the daily cost of harvesting; 2.00-1.58-2.00times 
the expense of the necessary, tliough injurious, successive hoeings. 
The importance of this factor increases with the value of the potatoes. 

How far it inadvisable to employ machines as opposed to hand- 
labour and in relation to the areas in question is shown by the 
diagram. (Fig. 157). 

For areas of less than one hectare, hand-digging is best; for fields 1-3 
hectares in extent, ploughs with rotatory apparatus are equally good, but 
when the area under potatoes is larger, the above type of plough is a ne¬ 
cessity. Machines with lifters are only cheaper than hand-digging for areas 
of more than 8 hectares. 

F. D. 


1004. Potato Sorter. 

Wki^, E. (Ing^ieur des Arts et Manufactures). Trieur de pomtne de 
terre, Recherches et Inventions^ No. 19, pp. 642. fig. x. Paris, 1924. 

M. NigxjET-HESEQxns has invented a new hand-worked poftatd-sorter 
for the small scale potato grower. The apparatus consists of two rect- 

CIM4] 
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angular frames, loosely placed one above the other, so that the space be 
tween the shorter sides forms an opening for the discharge of the tubers. 

Beneath the lower frame is a 
sheet-iron funnel for sorting out the 
small tubers which pass through the 
meshes; the upper frame has a network 
with larger meshes. 

The apparatus is shaken 4 or 5 
times and then the sorting begins; 
the larger potatoes are separated by 
the upper spout and the average-sized Fig 158. - Niquet-H6sdque Potato Sorter, 
tubers by the side spout, while the 

small ones pass through the sheetiron funnel. R. D. 



1005. Modern Cow-House Equipment. 

The Implement and Machinery Review, Vol. 50, No. 591, p. 340, figs. 3, 
Eondon, 1924. 


At the British Friesian Cattle Show at the British Empire Exhibition, 
special attention has been paid to cleanliness in the handling of milk. The 
cows instead of being chained are held by a kind of yoke, as shown by 
figure 159, this saves from i to i feet of space. The dung of the animals 
falls into a channel The floor of the cow-house is made of non-absor¬ 
bent cork, which is warm, durable and odourless and far superior to cement. 
The food-racks are made of cement with double divisions in series to make 
cleaning easier. Each cow has a separate drinking trough and when the 
animal presses upon it with its muzzle, a current of clean tepid water is 

caused to flow. Special car¬ 



riers of litter and food eco¬ 
nomise labour and assist in 
insuring cleanliness. Sliding 
doors complete the equip¬ 
ment of this ideal cow¬ 
house. R D. 

1006. New Driving-Gear for 

Separator, 

Antrieb von Milchschleu- 
dem. Landwirtschafthche Ma- 
schinen und Gerdte, Year 24, 
Part 27, p. 205, fig. I Artem, 
1924. 


sisting 


Pk>. 160. - New driving gear The figure (No. l6o) 

few separator, shows a new type of driv¬ 

ing-gear for cream-separa¬ 
tors, the mechanism con- 

of two spiral gearings connected by a slanting axis. K.. D. 


[im-im] 
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1007. Pumping from Wells for Irrigation. 

Ewing, F. A. Bulletin No. 1404, pp. 27, figs. 4, tables 3. U. S. Department 
of Agriculture. Washington, D. C. 1924. 

The object of this Bulletin is to assist those interested in pumping 
from wells for irrigation, by making available the most essential informa¬ 
tion on well construction, and the selection, installation and working of 
pumping plants, as such knowledge is not usually possessed by the farmer. 

Water supply, types of pumps, wells and cost of installation are dis¬ 
cussed. W. S. G. 

1008. Irrigating Maize with the Aid of Tractors. 

IlAVENHiix, Mark. (Ii)x tension Engineer Kansas Agricultural College). 
Farm Imple^nent News, the Tractor and Truck Fcview, Vol. 45, No. 24, p. 19, 
figs. 4. Chicago, 1924. 

In Kansas (U. S.). many agriculturists living in the valleys obtain a 
cheap irrigation plant by using their tractors for pumping. When this irri¬ 
gation is carried out at exactly the right time, the maize crops can be 
doubled, with satisfactory results from the economic standpoint. 

R. D. 


1009. Cranked Cart-Axle for Sloping Ground. 

Marric, E. Essieu de charrette coude pour terrain en pente. La Mica^ 
nique Rurole, Year 8, No. 0, p. 135, fig. 1. Paris, J924. 

M. Roques (Frejeville, France) has devised an axle for carts working 
on steep slopes which allows of the cart turning without upsetting, 

no matter how much the ground may slope. The cart-axle is cranked 

at both ends. The knees are placed at right angles and inversely to one 
another. As one ascends, the other descends. This axle turns beneath 
the cart and a spiral gearing rests upon it. The gearing is worked 
by an endless screw prolonged by an iron rod connected with the mechan¬ 
ism and allows the wheels to alter their level at any moment. (Fig. 161). 

On level ground, the wheels, turn on spindles that resemble or¬ 

dinary axles ; on slopes, the driver regulates the change of level according 
to the declivity. The advantages of the cranked axle are as follows ; 

1) Accidents to the staff, team, and cart are avoided by its use. 

2) The additional men otherwise required to support the cart in 

dangerous positions are not required. R. D. 

1010. The Care of Farm Implements. 

Stevenson, E. Ontario DepnrUnenl 0/ Agriculture, Bulletin, 300, pp. 15, 
figs, and diagrams. Ontario, 1923. 

This Bulletin draws attention to the care which should be taken of 
farm implements (reaper-binders, mowing machines, rakes and tedders, 
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hay 4 oaders, ploughs, harrows disk-harrows, seeders, fertiliser and manure 
spreaders). It also describes the use of lubricants, and the best type of 
shed for machines. R. D. 


AGRICULTURAL INDUSTRIES. 


Plant Prodiicts. 

1011. Italian Wines. 

Cari‘KNTieri, F. Nolme e siudi stti vini iialium Minis!ero dtirEconomia 
Nazionale, Dire/ione genorule, Direzioiic geiicrale deiragricoltura, No. 850. 
Rome, 1923. 

This volume gives, in addition to much interesting information on the 
subject of Italian wines, the analyses of qi 305 samples of must and wine 
which were examined in order to determine the maximum and minimum 
percentage of alcohol they contained, as well as 23()() analyses of wines some 
of which had a low, while others had a high, alcohol content. The sj)ecial 
characters of vine-cultivation and wine-making in each Province are de¬ 
scribed and the individual differences characterising zones of similar agri¬ 
cultural nature, as determined by the Catasto of Agricultural Statistics, are 
reviewed. In the chemical analysis, the alcohol percentage is chiefly taken 
into account, as this is the princi])al factor upon which the commercial 
value of wines depends. The total chemical composition is only given in 
the case of wines with a low percentage of alcohol (and thus more liable to 
suspicion) or those of over lO®. 

In the preface of the book are set forth the many causes of the varia¬ 
bility of Italian wines. The volume concludes with a general summary 
giving the alcoholic stiength of Italian wines from w^hich the following data 
have been taken. (Maximum and minimum percentages of alcohol) : 

White wines ; Piedmont 14.4-6.3; Liguria 15.9-7.1; J^ombardy 
13.8-7.7; Veneto 15.8-7.4 ; Emilia 1.59-5.2 ; Tuscany 15.2-6.1 ; Marche 
14.6-6.6 ; Umbria 14.4-4.8 ; Campania 14.7-6.8 ; Apulia 17.2-8.4; Basili¬ 
cata 14.5-8.4; Calabria 16.2-11.2 ; Sicily 20.3-6.9; Sardinia 18.3-7.8. 

Red wines: Piedmont 16.3-6.1; Liguria 16.0-6.1; Lombardy 14.7-5.0; 
Veneto 15.3-5.4 ; Emilia 15.0-5 7 ; Tuscany 16.0-4.5 ; Marche 14.7-6.2; 
Umbria 14.2-6.6; Lazio 16.3-6.1; Abruzzi and Molise 17.2-4.8 ; Cam¬ 
pania 15.3-5.7 I Apulia 24.2-9.1; Basilicata 14.0-6.6 ; Calabria 19.2-9.7 ; 
Sicily 20.3-5.5 ; Sardinia 19.0-7 7. F. D. 

1012. Possibilities of Industrial Alcohol in South Africa. 

Report of the Industrial Alcohol Committee of the Advisory Board of 
Industry and Science. The South Africmi Journal of Industries, Vol. VIl, 
No. I, pp. 32-35. Pretoria, 1924. 

The industrial alcohol problem is considered from the following stand¬ 
points sources of supply, cost and analyses of raw materials (e, g. maize. 
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molasses, sweet potatoes, sugar beet, prickly pear, potatoes, acorns, straw, 
sawdust); plant and methods of fermentation and distillation, production 
other than by fermentation ; cost of production, forms of State encourage¬ 
ment, if desirable ; collection of data and publications upon the subject; 
specification of denaturants for motor fuel. M. It. Y. 

1013. The Strength *’ of Wheat and Flour and its Determination. 

LapSI<KY, R G. Journal of Department of Agriculture, Western Australia, 
Vol 1, No. 2, pp. 115-121, figs 4 Perth, W A 1924. 

It is usually agreed that the factors controlling strength are : {a) quan¬ 
tity of gluten present in the flour; (h) physical properties of the gluten; 
(c) diastatic activity of the flour. 

No method has yet been found to supersede the actual baking test 
for .strength, where absolute accuracy is required, but*the method is slow 
and requires a comparatively large quantity of flour, which is a handicap 
to the plant breeder. 

It was found by Guthrie of New >South Wales that the largest and 
best loaves are obtained from flours which have the power of absorbing 
the largest amount of water, and the test was found to give a valuable 
index of the relative strength of a flour. The method has proved suflicient- 
ly reliable to supply information of commercial value to millers, and it 
has been used in the selection of strong wheat varieties such as Come¬ 
back Bobs “ Jonathan “ Carrabin'' and others 

The method may be described briefly as follows : — Weigh out 40 
gms. of flour and make into dough with water run in from a graduated 
burette. The water is added until a dough is made of such consistency 
that it can be drawn out to a fine thread six inches in length. Should the 
thread break before this length is reached, insufficient water has been added; 
more water must be run in and a further trial made. A simple calcula¬ 
tion gives the amount of water absorbed by a sack of flour weighing 200 lb. 

In the official laboratories errors have been reduced by the employ¬ 
ment of a mechanit'al mixer for the dough and the standardisation of the 
method. W. S. G. 

1014. The Industrial Utilisation of Bananas. 

WiNCKEi#, M Bananen-Industrie Chemtker Zeitung, Year 48, No. 38, 
pp. 178-179. Cothen, 1924. 

The following products can be made from bananas if their preparation 
is carried out where the fruits are grown (Mexico) : banana flour, banana 
malt, dried bananas, essential oil, liqueur, wine, cacao, chocolate and ba¬ 
nana preserve. 

The unripe banana contains 80 % starch and 3-4 % of sugar. As 
the fruit matures, the ratio of these substances is gradually reversed, so 
that in the ripe fruit, there is about 70 % sugar (of which 40 % is saccha¬ 
rose and 30 % invertase) and only 2 % starch, 

[l•t3-l•14] 
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Banana flour is made from the pulp of the unripe banana. The des- 
siccated bananas are formed into blocks which are sent to Europe where 
they are used in the manufacture of banana flour and banana cacao. 

Banana flour is chiefly composed of starch and is exclusively used for 
food purposes ; if 25 % of wheat flour is added, it is excellent for making 
biscuits. On being subjected to special treatment, banana flour becomes 
very rich in sugar and transformed into banana malt, which is used in 
making banana cacao and chocolate. 

There are several methods of extracting from niie bananas the es¬ 
sential oils much used in the preparation of liqueurs, preserves and other 
luxury articles. Banana spirit can also be obtained as a secondary pro¬ 
duct of the essential oil industry. Wine is also manufactured from bananas, 
excellent sweet and dry t3q)es having been obtained by using the dregs of 
the liqueurs as a ferment. 

A large proj»ortion of the weight of the fruit (40 is made up by the 
skins which, as they have a certain nutritive value, can be fed to stock. 

A (Ternian-Mexicau Company is being started in Mexico to exploit 
local products including bananas. G. B. 

T015. Containers in Oil-Presses. 

Bonnet J (l)iu*cte*ur dCvService Regional d’Ol^iculture). Les scourtins 
cn huilerie Nevtn' Agrintle de VAfnque du Nord^ Year 22, No. 254, pp. 38^-35. 
Algiers, i()24. 

The author’s experiments have convinced him of the superiority of 
alfa fibre contaiuens over those made of ordinary alfa, or of coco-fibre. 

These experiments were carried out at the Mines Cooperative with two 
presses exerting a pressure of 25 000 kg. and each containing olive pomace 
taken from the same lot of crushed olives which had been subjected to the 
same treatment. 


Experiment with pressure of 210 000 kg. 

Oil content of pomace on containers of Oil content of pomace on coco-fibre 

alfa fibre 9.920 % containetb ii 360 % 


Extra amount of oil obtained per 100 kg, of pomace with alfa fibre, 
1.440 kg. 


Experiments carried out in 1923. 


Cooperatives 

Oil content of olive 
pomace on alfa 
fibre containers 

Oil content of olive 
pomace on coco-fibre 
containers 

Excess obtained 
with alfa per lOO kg, 
of oUve pomace 

Nimes. 

0.8 % 

1 

11.51% 

1.71 of oil 

Barjols. 

* 1-5 

12.59 

0.74 

Eorgttzs. 

* 0.5 

II. 8 


Ee Beausset. 

**.5 

12. 3 

1,20 
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It it is calculated that in the course of one work-day a container is 
replenished with 5 kg. of material at least 10 times, and that alfa fibre 
containers yield over ^ litre more oil than those made of other substances. 

R. D. 


1016. The Use of Esparto in Paper Manufacture. 

SCAETTA, H. Impiego dello vSparto nella fabbricazione della cellulosa da 
carta. L*Agricoliitra Colomale, Year XVIII, No, 8, pp. 253-274. plates, 2. Flor¬ 
ence, 1924. 

A general review of the world's production of wood pulp for paper 
manufacture, followed by a description of the “ Pomilio " electrochemical 
process employed in Italy for the extraction of cellulose with special refer¬ 
ence to esparto. Details are given of the distribution in North Africa ; 
an analysis of material coming from the Bengasi clistrict; botatiical cha¬ 
racteristics ; chemical composition of the fibre; percentage of cellulose 
obtained and quality of pulp. A comparison is made between Spanish, 
Algerian, Tunisian and Tripolitanian varieties. Reference is made to 
other Libyan products which can be used as a source of cellulose. 

M. L. Y. 


1017. Oak Bark from Palestine as a Tanning Material. 

Commercial Bulletin, Department of Customs and Trade, Government of 
Palestine, Vol. V. N® 57, p.. 294-296. Jerusalem, 1924. 

Samples of bark from the branches and roots of Quercus coccifera 
have been examined at the Imperial Institute, London, to test the tanning 
value for use on goat skins, used for water containers. 

The tannin content of the branch bark was found to be 24.9 % com¬ 
pared with the root bark 13.9 %. Further examples will be examined 
before drawing any general conclusions as to the comparative richness. 
There appears to be very little difference in the character of the leathers 
produced. M. L. Y. 

1018. ** Gas ” Storage of Fuit. 

Researches by the British Food Investigation Board. South African 
Journal of Industries, Vol. VII, No. 5, pp. 356-359. Pretoria, 1924, 

Report of the investigations made in England to improve the system 
of utilisation of fall of temperature of the atmosphere at night in the stor¬ 
age of fruit; the best system of tubing for lowering the temperature of 
small fruit stores; the permeability to certain gases, notably carbon 
dioxide, of wall coverings and building materials. A series of tests have 
been made in each case and the results are noted. 

A large scale experiment on the gas " storage of apples was made 
near Cambridge (England) and results are noted of the average gross 
return obtained by sale after storage. In certain cases, the increase 
amounted to as much and even more than three times the former value. 

[lOU-lOlS] 
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Other points noted during the experiment were gas storage in trays is 
better than gas storage in boxes; apples from grass land store better 
than apples from cultivated land; the use of oil wrappers is essential. 

M. L. Y. 


1019. Drying Prunes in Oregon (United States). 

WiEGAND, B. H. Oregon Agricultural College Experiment Station, Bul¬ 
letin 205, pp. 1-26, figs. 14. Corvallis, 1924. 

Although the principles of dehydration are well known the impor¬ 
tance of standardization of the dried products is urged. The author dis¬ 
cusses the necessity for sanitation in handling the fruit, the desirable har¬ 
vesting methods, preijariiig the fruit (grading, lye di])ping, trays), and 
the two general types of drying — natural draught and mechanical 
draught. The tunnel drier is accepted as the best natural-draught process 
in use; illustrations are given of the influence of temperature, humidity 
and velocity of air circulation. Specifications wliich should be insisted 
upon when establishing a natural draught Oregon tunnel drier are stated. 
As regards the mechanical draught tunnel, work has been done at the 
Oregon Station with the object of simplifying the construction and 
economy of operation. A more uniform product has already been obtained 
(see figures). 

A description is given of the sizing (nine point system) and the method 
of processing. The steam method has proved preferable to the water 
system. Reference is made to the packing equipment and the market 
system adopted by the Oregon Growers* Co-operative Association. 

M. Y. 


1020. Hastening the Coloration of Lemons. 

Denny, F. B. (Bureau of Chemistry U. S. Department Agriculture). 
Journal of Agricultural Research, Vol, XXVII, No. 10, pp. 757-7O9, bibho- 
graphy. Washington, D, C., 192.^. 

Owing to the lack of uniformity in colour and quality of fruit obtain¬ 
ed by the various methods employed in the packing houses, experiments 
were started to determine the identity of the gaseous constituent re¬ 
sponsible for the coloration of fruit, the effect of temperature on rate of 
coloration, and the conditions preventing or retarding the rate of colouring. 

Results indicated that when forced colouring is desirable, the change 
from green to yellow is hastened by the use of combustion gases from ker¬ 
osene stoves, but that the effective constituent must be among the un¬ 
saturated hydrocarbons. Ethyline even in low concentration caused the 
change from green to yellow. Fruit coloured thus did not differ in any 
noticeable way from that obtained by stone gas treatment, but high con¬ 
centration appeared to retard colouring, and absence of oxygen was an 
effective preventive. The rate of colouring increased with temperatures 
from 570 to 82 F., but a reduction in rate was observed at 93®F. Both 
ethylene and stove gas increased the rate of respiration of lemons. 



99^ AORICTOTTOAX nmi^LlGENC^ 

The effects upon green lemons of many other substances, including 
carbon monoxide, acetyline, method chloride, formaldehyde, acetalde¬ 
hyde, pyridin, amyl acetate and chlorine were tested. M. Iv. Y. 

Animal Products. 

1021. Sterilising Milk in a Closed Vessel without an Autoclave. 

GorgKrat, O. Note sur un precede de sterilisation du lait en vase clos sans 
autoclave. Sterilisation en mouvement dans le vide. Le Lait, Year 4, Vol IV, 
No. 35, pp. 394 - 397 - I^yons, 1924. 

Sterilisation is the only practical method of preserving milk. The 
author has tried to eliminate as far as possible the causes of the changes 
taking place in milk heated for 15 minxites at a temperature of 115^0. in 
a closed vessel. Milk subjected to this treatment takes on a disagreeable 
cooked taste, smells of tallow and sulphuretted hydrogen and is dark in 
colour. He found that milk heated only to Ii50-i20<^ C caramels very 
little if it is shaken constantly when heating, and especially if it is heated 
in a vacuum. The tallow taste due to the oxidation of the fat when heat¬ 
ed in the presence of air, is not present in the absence of air. vSulphuret- 
ted hydrogen is only liberated between So^C., theiefore it can be 

got rid of if the milk is well aerated after being heated to this temperature. 
Boiling for a short time in a partial vacuum of 400 to 500 mm. of mercury 
is sufficient to entirely remove the smell. The milk can be heated before 
homogeneisation and then cooled quickly. 

By means of corking the bottles under a vacuum (Hermeticos system) 
the author has succeeded in completely sterilising Paris milk (that had been 
drawn from the cow and pasteurised 18-20 hours previously ; acidity 21-23), 
without depriving it of the appearance of fresh milk It had only an 
almost imperceptible cooked taste, no flavour of tallow or smell of sulphur¬ 
etted hydrogen and kept perfectly after heating in an autoclave at 37*^C., 
for 150-250 hours. 

He also sterilised milk in the air in a solution of nitrate of sodium 
boiling at ii5®C (1400 gm. of the salt in 1000 gm. water). In this case, 
aluminium bottles were used of the type of the Havre Trefileries and sealed 
with aluminium caps 2-10 mm. thik. In 5 minutes the temperature inside 
the bottles rose to 1130-115^0.; the bottles were shaken throughout the 
sterilisation process. The cost of the operation is very low. All that is 
necessary is to keep the temperature of the solution up to 1150C. and re¬ 
place the water that evaporates so that the level of the liquid remains con¬ 
stant. Boiling takes place at 1150C. at which point the temperature re¬ 
mains constant. Sodium nitrate attacks aluminium to an insignificant 
extent and its effect can be neutralised by the addition to the bath of a 
little sodium silicate which covers the bottle with an impermeable layer. 
This method of sterilisation has the additional advantage of allowing manu¬ 
facturers of sweetened condensed milk to sterilise the milk completely 
before condensation, and at the same time, to obtain a product with the 
natural white colour of fresh milk. F. D- 
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1022. Adulterated Acid as a Possible Source of Error in Testing Milk 

by the Babcock Method. 

Petersen, E W. M (Division of Dairy Husbandry, University of Min¬ 
nesota, University Farm, vSt. Paul, Minnesota), Journal oj Dairy Science, 
Vol. VII, No. 4, pp. 361-36Q, tables 3. Baltimore, 1924. 

The commercial sulphuric acid used in the Babcock method of test¬ 
ing the fat percentage of milk, assumes a dark colour and loses its strength 
when kept for some time owing to the impurities it contains and the or¬ 
ganic substances with which it comes into contact. The author's exper¬ 
iments were undertaken with a twofold object: i) to ascertain whether 
by adulterating sulphuric acid it is possible to increase the fat percent¬ 
age as given by the Babcock method; 2) to find out the manner in 
which such a fraud could be detected. 

Since sulphuric acid reacts quickly on all the solid constituents of 
milk except the butter-fat, the only adulterating substances that can be 
used fall into 3 groups : 

Group I. Fats or oils; cream, lard, cotton-seed oil, maize oil, 
linseed oil, olive oil, codliver oil, whale oil and various mineral oils. 

Group II. Fat solvents, gasoline, benzine, ligroin, xylol, kerosene 
and ether. 

(troup III The solvents of group II saturated with the fatty 
substances of group I. 

The author studied the effect produced by all the substances of 
these 3 groups upon the colour, density, and activity of the acid and on 
the fat column. He also determined the proportion between the amount 
of the foreign substance added and the changes effected in the fat column. 
Six samples of each substance were prepared : 200 cc. of commercial 
sulphuric acid + respectively 0.5 ; i ; 1.5 ; 2 ; 2.5 and 3 %of the 
adulterating substance. From each of these samples of adulterated acid 
were taken 10 parts of 17.5 cc., to which were added samples of the same 
milk divided into the Babcock fractions. A control experiment was 
carried out with pure sulphuric acid. 

The results obtained from the experiments were as follows: 

1) Most of the substances of group I, when added to commercial 
sulphuric acid, increase the fat column, the introduction of 2 % causes 
the increase to vary from 0.65 % (acid + lard) to 1.25 % (acid + whale- 
oil). All these substances float upon the surface of the acid make it 
syrupy and dark in colour, but do not affect its activity. 

The fat column is usually of a dark colour. 

2) The majority of the substances in group II float on the sur¬ 
face of the acid, but produce no change in its appearance or activity; 
when added to the sulphuric acid, they cause a slight rise in the fat column 
which assumes a light amber colour. Duplicate experiments do not 
give similar results. 

3) Saturated solutions of fat in gasoline, benzine, and xylol exert 
no perceptible effect upon the appearance of the acid for i % hour. The 
activity of the acid does not appear to be altered, the fat column gen- 
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erally becomes light amber-coloured. The addition of nearly all these 
solutions to the acid produced a rise in the fat column. Duplicate ex¬ 
periments gave concordant results within the allowed limits variation. 

4) The presence of any substance that has been added to the acid 
and is able to cause an increase in the fat column, can be detected 
easily by making a blank experiment with the acid, viz., by pouring the 
quantity of acid usually employed for testing into water instead of in¬ 
troducing it into the milk. P. D. 

1023. The Relation between Yeasts and Moulds and the Keeping Quality 

of Butter. 

ShuTT, D B (Department of Bacteriology, Manitoba Agricultural College, 
Winnipeg, Canada). Journal of Dairy Science, Vol. VII, No 4, pp. ^57-360, 
Table i . Baltimore, 1921 

Butter made from pasteurised cream is frequently much contamin¬ 
ated by microorganisms in the course of its manufacture, and the author 
undertook this study to ascertain the relation that exists between 
the presence of yeasts and moulds and the keeping property of butter. 
Analyses were made of 573 samples which had been taken by means of 
a sterile instrument. The butter was conveyed to the laboratory at night 
and the following morning the samples were analysed by the ordinary 
method of growing cultures on gelatine plates. The culture medium 
was composed of must + agar-agar, no yeast being added; the medium 
was acidified to 5 % by the addition of a sterile, lactic-acid solution. The 
must had been previously clarified, filtered and sterilised in the laboratory. 

Twenty one samples were set aside and placed in the refrigerator 
at a temperature of —12.2^ C. for 6 months, the analyses being carried 
out at different times during that period. 

Flavour staniari employed hy the Ontario Butter Grading Station, 


Minimum for special quality.flavour 41 

» » quality i. » 39 

» » » 2. » 37 

Inferior quality... » 37 


The results of the various analyses showing the extent to which the 
butter had been contaminated by yeasts and moulds were summarised 
by the author in a table from which the following data have been ob¬ 
tained. 

E^ect of high yeast content, — Out of the 21 samples, there were 9 con¬ 
taining over 100 000 colonies of yeasts and less than 2 moulds per cc. Of 
these 9 samples, i was of special quality, 4 of quality i and 4 of quality 
2 according to the findings of the first analysis. The first 5 samples con¬ 
tained good types of yeast that imparted a delicate flavour to the buttef. 
After 6 months the 9 samples deteriorated and 4 were classed as of in¬ 
ferior quality, 

[UM] 







Aiomcm^mBLAXt inbxtstrxb^ 


993 


Effect of low yeast content, — 5 samples with less than 200 yeast col¬ 
onies and less than 2 moulds per oc. were all classed as being of first qual¬ 
ity when analysed on arrival; after 6 months, 3 still were graded as first- 
class, but I had lost % a point and another a whole point. In all cases, 
however, these samples retained their flavour better than other which 
contained a large amount of yeast. 

Effect of moulds, — 7 samples contained over 100 colonies of moulds 
per cc.; 4 of these also contained 100 000 colonies of yeast. Of these 
4 samples, 3 proved first-class when they were first analysed which was 
probably due to the presence of good t3r^s of yeast, and also to the fact 
that the moulds were still in the spore stage and had not had time to 
germinate and produce mycelium The results of the final analyses 
made after 6 months showed the samples to have deteriorated, one of 
them having fallen from special quality to grade 2. 

Butter made from pasteurised cream and churned with as little ex¬ 
posure to contamination as possible retains its qualities much better that 
butter made from pasteurised cream that has been allowed to become 
contaminated before churning. ^F. D 

1024. The Conditions of the Development of Moulds on Frozen Meat 

and the Food Value of Mouldy Meat. 

Monvoisin, a (Professeur k TEcole du froid. Chef de travaux de chimie 
et de physique a T^cole v^t^rmaire d'Alfort. conditions du d^v^loppe- 
ment des moisissures, sur les viandcs congelte et Tappr^iation des viandes 
moisies La Revue G^ndrale du Frotd et des Industries frigortfiques, Vear 5, 
vol V, No. 7, pp. 238-239, Paris, 1924, 

The growth of moulds upon the surface of frozen meat dexiends upon : 
i) contamination, 2) the environment. Germs, or spores, are present on 
all meat, it is only their number that varies They are denved from the 
contents of the intestine and the soiling of the meat at the time of dressing. 

The same microorganisms are carried to all parts of the carcase by the 
hands and instruments of the worker and the cloths used for drying up the 
blood and wiping the carcases after the dressing operation is concluded. 
The greatest cleanhness is therefore necessary to prevent contamination. 
It is advisable to wash the carcases of large animals in distilled water. 

All kinds of meat of whatever origin are found to be infected. Other 
sources of infection are to be found in the cloths wrapped round the quarters, 
if they are used without previous sterilisation, and in the dust that falls 
on the meat during handling and cutting up. 

Finally, the room where the meat is stored may be responsible for a 
superficial contamination varying in degree according to the care taken 
to keep it dean and disinfected. 

The condensation of the damp of the room may also carry down spores 
and deposit them on the surface of the meat, but the germination of these 
microorganisms depends upon the conditions of ventilation, moisture and 
temperature. 

When mouldy meat is examined, the fungoid colonies are found in 
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particular spots viz,, on the dirtiest patches where there is little, or no ven- 
tilation, so that the moisture content of the air is very high. Damp and tem¬ 
perature are very important and interacting factors. The chief matter 
to be considered is to prevent spore germination by keeping the tempera¬ 
ture of the air sufficiently low and not reheating the air superficially. 


Retarded appearance 
of: 

Ordinary 

temperature 

Conservation at 
— 5"C and —9»C 

White colonies of mould. 

Coloured » . » . 

Spote-producing moulds. 

2 days 

5-6 da5^ 

1 

2 months 2-3 months 

3 » 4*5 » 


The rapid development of the moulds is due entirely to the heating 
of the room. When the meat has to be stored for an indefinite time, the 
temperature should be kept below the maxinninj of — in which case 
there is no need to regulate the hygrometric conditions. 

The existence of moulds is revealed by the presence of characteristic 
patches that find their way sometimes beneath the surface and cause an 
unpleasant smell. These patches which are of variable size, are first white 
or pale, but later become yellow, brown, black or green. 

At the beginning, they can be removed by wiping; later, when the 
colonies produce spores, the meat must be slightly thawed on the surface 
so that the fungi can be picked out. 

The chemical changes taking place in mouldy meat produce abnormal 
smells, especially a strong mousy odour. This is, however, not detectable 
in the cold-storage room and only becomes perceptible after the meat has 
been slightly thawed. 

From the hygienic point of view, these alterations have no effect upon 
the wholesomeness of the product, therefore the consumption of meat 
that is simply mouldy cannot be prohibited, but it should not be exposed 
for sale until the moulds have been removed. 


R. D. 
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PLANT DISEASES. 


Plant Parasites. 

1025. Species of Peronospora fouod in the Iberian Peninsula. 

GonzAi^ES Fra(»os(>, R. Perotiosporaceos conociclos actualniente en la flora 
ib^rica Boleiin de la Real Sociedad Espanola de Ilisforia Natural, Vol XXIV, 
No 6, pp 505-5O2, figs 2 Madrid, 1924 

A revision and enumeration of all the species of the genus Peronospora 
that have so far been observed in the Iberian PcninvSula : 27 of the species 
hitherto attributed to this genus were found to belong to it, but 8 were 
transferred to nearly-related genera. 

In the opinion of the author, the Iberian Flora contains many other 
species of this fungus that have not yet been mentioned, or described 

G. T. 

1020 Application of Nitrogenous Fertiliser to Unhealthy Vines. 

Moeeau, L , and ViNET, E Pumure azot^e des vignes qui ddp^rissent. 
Bulletin de la Sociiii des A^rtculleurs de France, Year LVI, No. 2, pp 39-40. 
Paris, 1924. 

Organic fertilisers are regarded as the remedy to be applied to all vi¬ 
nes that appear unhealthy and out of condition, but this treatment if car¬ 
ried out indiscriminately without due regard to the cause of the trouble 
may prove very injurious. 

In excessively damp, clay districts, the vines frequently do not thrive, 
but in such cases, it is useless to have recourse to a nitrogenous fertiliser 
until the permeability of the soil has been improved by liming. Afterwards 
a compost of organic waste products mixed with an excess of lime may prove 
useful, lyime is especially needed where the soils are acid, but should the 
land be very calcareous so that the vines yellow and die, nitrate of sodium 
can be used with good effect, whereas the liberal application of an organic 
manure only increases the mischief, since in the course of its decomposi¬ 
tion, it liberates carbon dioxide in the soil. 

When the unsatisfactory condition of the vines depends on root, or 
stem diseases, nitrogenous fertilisers give no results. The diseases must 
be cured, or their spread checked, by the application of carbon disulphide. 

In old vineyards, many of the vines are killed annually by the disease 
known as ** Esca (“ apoplexy '*), and the application of a nitrogenous 
fertiliser has been found merely to increase the mortality, unless it has been 
preceded by th^ specific treatment of the disease (dressing with alkaline ar¬ 
senate of potash or sodium), which restores the vigour of the vines so that 
tHey are able to benefit by the application of nitrogen. 

A. C. M 
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1027. MAstigOBporiam Lupini^ a Hyphomycete Parasitic on Lupinus 

aibus in Italy. 

Cavara, Pr. Di una infezione crittogamica del I^upino, Masttgosponum 
Luptm (Sor) Cavara. Rtvista di Patologia vegetale, Year XIV, Nos i-2, 
pp. 13-14 Pavia, 1924. 

A crop of lupin (Lupinus alhus L.), planted in the Naples Botanic 
Garden in October 1923 was attacked by a Mucedinacea, recognised by 
the author as belonging to the genus Mastigosporium Riess, as soon as 
the seedlings had attained the height of 15-20 cm. 

The first evidence of the parasite was the appearance of round, rust¬ 
like patches on the leaf-blades and later, all these leaves, even the young 
terminal leaves, curled up, withered and finally fell off. 

The disease which spread through the whole lupin crop in Novem¬ 
ber 1923, was not arrested by the low temperatures that distinguished 
the following weeks, but succeeded in maintaining its ground until Jan¬ 
uary 1924 

The species of Masttgosponum observed in Naples is precisely similar 
to the fungus decribed and figured by Sorauer under the name of Pes- 
talozzia Lupini, which although it attacked various species of Lupinus 
very severely in Germany in 1898, it left L. aibus wholly untouched. From 
its morphological characters it is clear that this parasite should no long¬ 
er be included in the genus Pestalozzia, but ought to be transferred to 
the genus Masttgosponum, therefore M. Lupini (So) Cavara = P. 
Lupini Sor. 

The injury done to the crop can be greatly reduced if the first 
leaves attacked are removed and burnt as soon as the appearance of the 
fungus is reported. G. T. 

1028 The Wilt Disease of Sa£Qlower in India. 

Josm, S. D. Memoirs of the Department of Agriculture of India, Botanical 
Series, Vol. XIII, No. 2, pp 39-46, tables 3. Calcutta, 1924, 

During the winter of 1920, at Pusa, and later on at Sankni in the dis¬ 
trict of Bulandschahr (United Provinces), a disease to which the author 
has given the popular name of wilt disease of safflowermade its ap¬ 
pearance for the first time on Carthamus tinctorius L , a Composita cultivat¬ 
ed in many parts of India where it is of increasing economic importance. 
The author believes the pathogenetic agent to be Sclerotinia sclerotiorum 
Massee which may therefore now be added to the few species of ScleroU* 
nia so far reported in India. 

The fungus described as Rhizoctonia Napi West by Shaw and Ajkbkau 
is identical with ScL sclerotiorum and should be called by that name. 

The bases of aU the plants of Carth. tinctorius attacked by Srf. scle^ 
rotiorum were enveloped in a thick white mycelium. Uarge black sdero- 
tia formed just below the level of the ground on the surf^ of the collar 
and of the roots to which they adhered loosely 

The mycelium also develops in the softer tissues of leaves and stem 
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and destroys the ceDs, which become as structureless mass. The fungus 
hyphae penetrate into the internal tissues of the stem and invade the pith 
where they produce large black sclerotia. When the seedlings are thus 
attacked they speedily succumb, the older plants are more resistant and 
although they lose their vigour, are able to persist for some time and even 
bear fruit (achenes) which are apparently normal, but when mature they 
contain badly developed seeds or else are completely empty. If the plants 
are suffering from an advanced stage of the disease, the flower-heads easily 
separate from the receptacle leaving behind the external involucre of 
bracts ; this is due to the formation of large pyriform sclerotia within the 
receptacle, which becomes transformed into a pulverent mass. 

lyow temperature and excessive damp are factors favourable to the 
grown of the parasite. The latter has been grown on many different me¬ 
dia. It appears that the sclerotia retain their vitality for a little over one 
year, but are killed by immersion for five minutes in water at SO^C. 

Young seedlings of safflower that have been inoculated with pieces 
of hyphae obtained from a pure culture of the fungus, damp off very 
quickly and become covered with a thick growth of mycelium, which late 
produces sclerotia. When young plants were inoculated with the fungus 
at the level of the soil the> soon died, while the parasite spread in the soil 
and quickly made its way to the healthy plants in the neighbourhood, 
which rapidly succumbed 

Artificially inoculated plants of wheat, oats,chick-peas, mustard, peas 
and potatoes quickly contract the disease. Of the various weeds, Cheno- 
podium album, popularly known as “ bathua and Asphodelus tenmfolia 
('* pyazi ”) have proved highly susceptible to ScL scleroitorum, whereas 
Argemone is less susceptible, and Mdilotus indica was not attacked at all. 
Control measures to be recommended, the careful collection and destruc¬ 
tion of all infected safflower plants and parts of such plants, ploughing 
so as to bury deeply any sclerotia that may be present in the soil, the 
systematic and radical extirpation of all weeds. G T. 

1029. HeJminthosporium AHii^ n. sp.» Hsrphomyoete Injurious to 

Garlic in Italy. 

CampaniIvE, G Su di una nuova malattia deiraglio dovuta ad Helminfho- 
sportum Alht n. sp Nuovt Annalt deWAgricoltura IV, No i, pp 87-106, 
figs. 13. Rome, 1924 

Plants of the so-called “ white garlic " sent from Fucino were found 
on investigation at the R. Stazione di Patologia at Rome to be attacked by 
a disease that causes considerable damage to the crop and is due to a new 
species of Helminthosporium to which has been given the name of Hdminth. 
AUii Campanile. 

As far as is at present known, the red garlic appears immune. 

The fungus* attacks by preferrence large bulbs of the white garlic 
that have grown in liberally fertilised, irrigated, or damp, soils. 

The inner surface of the tunics covering the various bulbils, as well as 
the flower-stem, and the leaves, of the white garlic, which were already dry 
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when the spedmens were examined, proved to be covered with a black pow¬ 
der found to be partly composed of the hyphae but chiefly of the conidia 
of the parasite. 

The chief characteristic of this new Hdminthus is the formation of 
elliptical, or roundish, patches with irregular borders and varying in size 
from a few millimetres to one centimetre. These patches occur beneath 
the concentric coats usually on the surface of one, or more, of the btilbils 
of the vSame bulb. The diseased bulbils may be contiguous or separated 
from one another by healthy bulbils. The patches also are found on 
the sides, or apex, of the bulbils, but ver>' rarely occupy the surfaces of 
contact, though they frequently cover the entire back of the bulbil. The 
patches, which may be regarded as actual cankers, are at first but little de¬ 
pressed : they are light-brown in coloui, but are occasionally, though ra¬ 
rely, surrounded by a narrow violet-red border ; afterwards a halo with 
silvery lights makes its appearance iu the centre of .the patch which then 
becomes very depressed and has a jet-black, velvet-like surface. 

The presence of these depressed patches can easily be detected even 
by examining the exterior of the diseased bulbils without removing their 
concentric coats. 

The author gives a very detailed description ot the microscopic char¬ 
acters of the disease as well as of the life-history of the fungus producing 
it and of the development of the 3)arasite in artificial cultures. 

In addition to the conidiophorcs with their respective conidia, other 
small bodies were observed. These were very dark brown in colour and 
proved on microscopic examination to be composed of a mixture of hj’phae 
and of short conidiophorcs bearing conidia. 

Under natural conditions, Helminth. Allii frequently forms other small 
bodies that occur only on the upper jiart of the tunic which is free from the 
bulbil. These bodies are evidently pcrithecia, but the contents of those 
so far found have been very little differentiated. 

When the fungus is cultivated in artificial media, sclerotia form at 
once, although under natural conditions, they do not make their appearance 
until some time after the bulb has been attacked by the fungus. 

By means of inoculation with conidia taken from cultures, or from na¬ 
turally-infected bulbs, the disease can be artificially produced relatively 
quickly and with all its characters, both in the bulbs and on the living 
aerial portions of “ white garlic G. T. 

1030. Tnmetes Pini, A Polyporacea reported as Injurious to the 

Himalayan Cedar (Cedrus Deodara) (India). 

SiN^H, Sher. The Liability of Deodar to the attack of Tra metes Ptm 
(Brot Fr.) in Lobab, Kashmir The Indian Forester, Vol. I, No. 7, pp. 361-365, 
Dehra Dun, Allahabad, 1924, 

The deodar had hitherto been believed on the authority of HotE 
to be immune from the attack of Trametes Pini. On the strength of this 
conviction, HoiyE recommended the substitution of individuals of C 
Deodara for pines infested with Tr. PinL 
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Observations made in the valley of Lolab (Kashmir) have shown that 
the deodar is also injured by Tr. Pini. This valley, which contain large 
pure stands of C. Deodar a and of that tree mixed with Pinus excelsa, has 
the richest forests in all Kashmir, or indeed in the whole Himalayas, 
as far as the above-named species are concerned and is the only part of 
India where C. DeoJara is attacked to any considerable extent by the 
fungus. 

Here, however, on 7 «i of the total area occupied by C. Deodara (nearly 
100 square kilometres), 1262 infected trees were counted. The total 
number of individuals of C. Deodara giving clear signs of the presence 
of the parasite (as shown by its sporophores) ma3^ be estimated at about 
2500, while if we take into account all the trees that are in close contact 
with these infected individuals, and therefore to be considered as having 
contracted the disease, although still apparently health^^ the total number 
of trees harbouring Trametes Pini is about 10 000. 

Young, as well as older trees are liable to attack, but the susceptibility 
to the fungus increases with the age of the host. 

There is hardly any doubt that the first species infected is P. excelsa, 
not ( , Deodara. On an area of 40 sq km. covered by P. e\celsa, ro fewer 
than 1120 diseased pines w'cre counted, and as these had not been 
removed at the right time, the disease rapidly spread to all the neigh¬ 
bouring trees. 

Tr Pini attacks the heart of the wood in P. excelsa which becomes 
more or less completely rotten, whereas in the case of C. Deodara, the fungus 
h5qjhae only invade a ring of wood that first turns yellow and afterwards 
assumes a dark tint. Logs or lx?ams from a diseased tree contain hollows 
corresponding to the woody zone attacked that sometimes form points 
of less resistance. In the most serious cases, several rings may be attacked 
or cavities form as a result of the decomposition of the wood by the para¬ 
site, so that the timber is useless 

The disease may spread by root infection (inoculation) as well as 
by wind-borne spores. Another source of infection is the existence of 
certain temples and shrines on the borders of the forest, for since all trees 
growing in the proximity of such holy places are sacred, no native would 
dare to touch them If, as has been found at Dorus-wain and at Chandi- 
gam, the pines surrounding these shrines belong to the P. excelsa variety, 
they often become centres of infection, for they are liable to attack from 
Tr. Pint as they grow older and owing to their sacred character, cannot 
be removed. It has not yet be decided whether infection in such cases 
is spread more by inoculation or by spores, but probably both agencies 
are equally active. Where, however, an isolated diseased tree occurs 
in the midst of apparently healthy individuals, it may safely be concluded 
that the wind must here be the chief agent in disseminating the fungus; 
this is pratically proved by the fact that the sporophores are arranged on 
the tree in such a manner as to catch the wind. The number of sporophores 
found on a single tree varies from i to 4 or 5, or even more. Trees attacked 
by Tr. Pini are very liable to be overthrown by the wind or broken down 
by snow 


[itSi] 
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Unless the authorities adopt special measures to chedc the spread 
of the fungus in the I/olab valley, the economic damage caused to the 
timber wiU continue increase every year. G. T. 

Weeds. 

1031. Ciiscuta Cesatiana reported on Red Glover near Trento. 

L. B. Una cuscuta nuova per noi. Bollettino del Consiglio Agrario Provinciale 
dei Consorzi A gran distretiuah, delVIstituto Provinciale di S. Michele, del Con- 
sorzio dellaProvtncia e dei Comuni Treniini e della Societd Assolti Scuole Agrarte 
del Trentino, Year XXXVIII; No. 7, p. 148. Trento, 1924. 

Cusoida Cesatiana (i) which of late years has infested the luxuriant 
weeds growing plentifully on the uncultivated land round the town of 
Trento, has just been found for the first time on cultivated red clover in a 
field not far from ** Maso Desert* G. T. 

Animal parasites. 

1032. Locusts in Italian Somaliland. 

(Communicated by the Italian Colonial Ministry, to the International In¬ 
stitute of Agriculture). 

It is possible to obtain only very vague and uncertain information 
in Italian Somaliland respecting the invasions of locusts (called “ ai^ 

“ ludai caugian ** in Somali, and inzicki'' in Swahili). 

Little is known as to the periods when the insects appear, their origin, 
the direction of the flights and the length of time they remain in the invaded 
districts. It appears certain, however, that for about ten years no flights 
of locusts have been seen in the Colony. The natives, especially the older 
ones, remember having seen several invasions, but they cannot give any exact 
dates, although they still retain lively recollections of a painful character 
of the two last visitations, that destroyed all their ** sciambe ” thus leav¬ 
ing them quite destitute. The first invasion, which occurred in the basins 
of both the ScebeUi and the Juba (the insects penetrating as far as the 
dunes), took place during the second rainy season (Agay) in Jime-July, 1905, 
while the second which occurred in 1912-13 during the third rainy season 
(Der), did less harm at the time, for as the season was far advanced, most 
of the insects resumed their flight and perished in the Indian Ocean. 

In 1913, however, during the first rains (Gu), th^eggs laid at the time of 
the second invasion on the dunes between Merca and Brava, hatched out 
and produced vast numbers of locusts which, during their larval and nymph 
stages caused great havoe for several months in the surrounding districts 
and subsequently on reaching their adult stage, consumed all the crops of 

(z) In the Index Kewensis (Oxford, 1895, Vol. I, p. 673), C. CesaUana Sertol is gjivtii 
as a synonym of C. anstroHs R. Br.; Ann. FloiU (in Fxori and PAOiJBm's Flora anaUHca 
d*Italta^ Padua, 1900-1902, Vol. II, p. 391) states, however, that C. Cesatkma is a vatiety 
of C. Australis, (Ed,) 



Ft AN¥ mSEASES 


1001 


dhurra and maize and jfinally directed their flight towards Abyssinia whence 
the preceding invasion had come. 

As far as can be ascertained, these pests always appear suddenly. 
Some days before the actual invasion, the natives notice small nuclei 
of flocks preceded and followed by a large number of falcons, crows, storks 
ibises, etc., birds which it is well-known always accompany locusts, upon 
which they largely feed, and are a sure sign that the destroying hosts are 
very near and are still advancing. The natives believe that these hordes 
come from long distances, mostly from Abyssinia, although a small pro¬ 
portion of the insects come from India or Uganda, and that they only ex¬ 
ceptionally propagate themselves in Somaliland, as they are known to 
have done, in 1913, on the dunes of Merca. 

The 1905 invasion is supposed to have been due to the flocks of locusts 
that first descended upon the Colony of Er3d:hrea, in July-August of the 
same year in their way to Abyssinia, where they destroyed everything and 
then directed their course to the Red Sea, where they perished. 

The methods of locust control adopted by the natives are limited, very 
primitive and quite ineffective. They mainly consist in heading the insects 
off from ])arlicular fields, but if the locusts are few in number, they succeed 
in attacking the neighbouring plots. To scare away the pests, a dense evil¬ 
smelling smoke is produced by burning boughs mixed with putrid litter and 
wet straw, or else the natives make deafening noises with drums and petro¬ 
leum tins. 

The genera and species of the locusts that invade Italian Somaliland 
at longer, or shorter, intervals have not yet been determined. The na¬ 
tives know only that the body and wings of these insects are of a fine uni¬ 
form golden-yellow without any special spots, or markings. 

The Somali do not condescend to eat these insects, but the Arabs and 
Swahili consume them with avidity. 


1033. Euplectus bicoior Parasitic on Macrolepidoptera belonging to 
the Family of the Noctuidae in North America. 

Lacroix, Don S. The Occurrence of an Important European Parasite in 
North America [Hymen Elachertidae), Entomological News, Vol. XXXV, 
No. 6, p. 217. Philadelphia, 1924 

During the latter part of July, 1923 the author discovered in a cran¬ 
berry bog situated in the tenitory of Kingston (Massachusetts) and in¬ 
fested with caterpillars of A gratis nigrum L., one dead larva of this Macro- 
lepitopteron that was enveloped in a kind of cocoon. The author succeeded 
in rearing from this caterpillar several specimens of a parasitic hymen- 
optron that reached their adult stage on July 26 of the same year. This 
parasite was identified by A. B. Gahan as Euplecirus bicolor Swederus 
(fam. Elackertidae),OLnd L. O Howard stated that the insect was an impor¬ 
tant natural enemy of Noctuidae in France and Italy, though it had never 
before been reported from North America. 


G, T, 
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1034. The Biological Control of the ** Olive Fly** {Daeas cleat) in the 

Province of Tarragona (Spain) in 1923 (i). 

La labor efectuada por el Consejo Provincial de Fomento de Tarragona 
contra la masca olearia in 1023, con la cooperacidn de los t^cnicos. Boletin men- 
sual de ohvtcuUufa y elaboractdn moderna del aceite de oUva, No. 67, pp. 444-445. 
Tortosa, 1924* 

In 1923, the ** Mancomnnidad '' of Catalonia (Spain), in to-operation 
with the ** Consejo Provincial de Fomento'' of Tarragona, made some at¬ 
tempts to introduce and acclimatise the Braconid Hymenopteron, Opius 
concolor Szepl., an endophagous parasite of the “ Olive fly (Dacus 
oleae). An entomological expert was sent to Tripolitania to visit the olive¬ 
growing zone of that Colony and collect pupae of Dacus oleae that had been 
parasitised by Opius, The material obtained was transported to Ullde- 
cona where 13 375 individuals of the hymenopteron were subsequently 
set at liberty over a zone of nearly 6 km in extent. In addition, 30 000 
pupae of the parasitised '' fly were kept till the following spring and thus 
a further supply of the parasite was obtained. During the summer, the 
hymenoptera that had been set at liberty and those reared in the labora¬ 
tory propagated themselves freely. When it is found that the insect 
is capable of resisting the severe cold of winter an acclimatisation demon¬ 
stration will be given in the Ulldecona laboratory. 

The further search for other native parasites of D, oleae, in addition 
to the Calcid hymenopteron, Enpelmus urozonus, an ectophagous parasite 
reported in 1922, led to the discovery in the following year of another 
ectophagous parasite, the Calcid Eulophus lonmlus Zett., which was ob¬ 
tained in large numbers from olives coming from Tortosa, Campredo, 
Ullecona and Roquetas, On the other hand, the olive sent from Tarragona 
as in the 1922), only furnished individuals of Eupelmus 

The experiments made with two other European Calcids, Eurytoma 
rosae Nees and Dinarmus dacicida Masi though to be ectophagous para¬ 
sites have so far given negative results. At Campredd, the dipteron 
Myopites limbardae Schin. which is often parasitised by Eur. rosae and 
Eup. urozonus was discovered on the Composita, Inida viscosa, but only 
Eupelmus was obtained from this specimen. G. T. 

1035- Note on the Measures taken for Control of the Olive Fly (Da¬ 
cus oleae) in Greece during 1921. 

A Commimication made to the International Institute of Agriculture by 
M. C. A. ISAAKIDES, Chief of the Phytopathological Service of Greece at Athens, 

The municipal councils of the communes of Corfu, even previous to 
1920, had suggested to the Ministry of Agriculture that the law on the « Caisse 
d'Olivier » should be extended to the island of Corfu and that in conse¬ 
quence, the Phytopathological Service should undertake the control of 
Dacus oleae throughout the entire island. As a result of my report on the 

(l) See also R, 1923, No. 323 and R, 1934, No. 213. (Ed,) 
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work carried out for qombating this pest in Chalcis, Pelion and Triphyllia, 
these Municipal Councils repeated their former request to the Ministry of 
Agriculture. 

At this time, similar requests had been submitted to the Ministry of 
Agriculture by the Municipal Councils of the Communes of Leucadia, the 
Municipal Council of Prevesa and by many other Communes of the various 
olive-growing destricts In 1921, the Ministry of Agriculture decided to 
carry out measures for the control of Dacus throughout the whole of Corfu, 
Leucadia and the territory of the Commune of Prevesa. 

The island of Corfu is 619 square kilometres in extent and the whole 
surface is covered almost uninterruptedly by one of the largest olive- 
gardens in the world. The continuity of this vast olive plantation is only 
broken by the highest peaks of two mountain chains and a few vineyards 
situated on the lower ground. The olive-tree is the source of all the wealth 
of the island and this wealth is daily increasing. Corfu is very densely 
populated. The Corfiol, who is of an artistic temperament, works slowly, 
but very carefully In many places, his wife assists in the cultivation of 
the olive. The women oi Corfu are very industrious as a rule and are accus¬ 
tomed to carry heav>^ weights upon their heads. In some parts of the 
island, malaria is a great scourge Corfu is provided with a network of 
good roads all suitable for vehicles and with an abundant water-supply for 
the work of controlling Dacus, for there are several streams and two or three 
small rivers and countk.ss wells The ponds, or marshes, which are fairly 
common form centres of malaria. The olive-trees are very large, especially 
those of Rodhas, which are fine, prolific trees. 

According to Statistics published by the Ministry of National Economy, 
the total number of olive-trees in Corfu is oiilry 2 367 000, but we have found 
over 3 200 000 in the course of our investigations. 

Olive-oil is the only product of the island, it is of excellent quality and 
fetches high prices in countries to which it is exported. In seasons of 
heavy crops when Dacus is absent, or does not develop much, the total oil 
production exceeds 300 000 Ionian casks (one Ionian cask = 52 Deques 
or 66 560 kg. (i). Frequently however in Corfu, as in other olive-growing 
parts of Greece, Dacus causes great losses, by reducing the output to 
Vs or less, and lowering the (quality of the oil 50 % below the regulation 
standard. The crop of 1913-1914 was estimated at 250 000 Ionian casks 
and 70 drachmas (2) were paid per cask for oil made from sound olives, 
whereas the oil from parasitised fruit only fetched 40 drs. The olive-fly 
reduced the output by 100 000 Ionian casks and caused losses amounting 
to 7 200 000 drachmas to the producers and 900 000 drachmas to the State 
Bank. 

Before 1921, some enlightened olive-growers, large landowners, as 
well as the Director of the Corfu Experiment Garden, adopted various mea¬ 
sures against Dacus. In 1923, M. Kotsopoui<os, the Director of the above 
Garden, tried the basin method on some thousands of trees, and in 1914, 
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(1) one Qcque »* 1.28 kg 

(2) one gold drachma » 9. d. at pai 
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on 6000 trees, but unfortunately be met with as little success as the large 
landed proprietors who followed his example. 

The olive-gardens of the island of Leucadia (St. Maure) are not con* 
tinuous like those of Corfu, but are interrupted by extensive vineyards. The 
Leucadian native grower knows how to use the sprayer ; he is hard-work¬ 
ing and at certain seasons goes to the Patras district to assist in the culti¬ 
vation of the so-called “ Currant vines In leucadia, as in Corfu, there 
are plenty of wells and some streams, while in the higher lying districts, 
communal, or private, reservoirs exist which collect the rain and supply 
the inhabitants with drinking water. There are many marshes which are 
infested by mosquitoes and form centres of malaria infection. In some dis¬ 
tricts the two first sprayings are carried out with the water of these re¬ 
servoirs (the owners being duly compensated) but for the subsequent spray¬ 
ings an insecticide is used. This must be prepared in the vicinity of weUs 
that frequently take more than two hours to reach from the olive-yards, 
whence the mixture is carried by pack-animals over bad roads. 

According to the Statistics of the Ministry of National Economy, 
I^eucas possesses only 676 426 olive-trees, we however found the number to 
exceed 1100 000. As in Corfu, olive-oil is the only product and great 
losses are occasioned by the depredations of Dacus. 

Prevesa possesses a magnificent and very thick olive-garden, which 
surrounds the town on every side that is not washed by the sea As the 
ground of this olive-garden is flat, vehicles can traverse it in all directions. 
In the centre of the olive-garden, there are four wells where the insecticide 
for destroying the olive-fly can be prepared, but the farmers of Prevesa do 
not know how to handle a sprayer. This olive-garden contains 170 000 
trees which, in spite of the fertility of the soil and the regularity of the sur¬ 
face of the ground have been left neglected and unpruned, with the result 
that the crop depends upon the greater or less activity of Dacus and not 
upon the efforts of the cultivators. 

As in the previous year, the Dacus Control Service in the regions 
where it worked was organised in the following manner * The Island of Corfu 
was divided into three areas each of which was subdivided into sections, 
The general management of the service was entrusted to M. J. Sordinas, 
Departmental Professor of Agriculture in Corfu (a Corfiot by birth who 
knows his country well and has done much work on the subject of the olive- 
tree) and M. Panaghiotis Tonf^<xis, Department Professor of Agriculture 
of the Cyclades (who acquired much experience during the previous season). 
M. Sordinas directed operations in the 2nd and 3rd areas while M. TonfAxis 
occupied a similar position in the ist area. The Heads of sections were 
chosen from farmer students of Agricultural Schools. The following table 
gives the number of trees and the names of the various sections of Corfu. 

SectionA Olive-trees Heads of sections 

jst area 

Maghonlades 360 000 Maxcottlis 

Karoussades 324 000 Cecoaomopoulos 

Ehsk^psees 300 000 Christodoulou 

Binies 271000 Touris 
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Sections 

OUves-trees 

Heads of sections 

^nd af$a 



Donkades 

300 000 

Ohoulatis 

Kbrakjaoas 

252 000 

Moschovakis 

Aj^ras 

272 000 

Valianos 

Mesh Kekyras 

400 000 

Tomaras 

'^fd area 



Stronghylis 

157000 

Philippopoulo*! 

Aghion Pathaion 

262 000 

Papahiooimou 

l<eakims 

272 000 

Jonkas 

The island of Deucadia was divided 

into four sections entrusted to 

M. S. KoTsopoutos, 

Director of the Corfu Experiment Garden, and to 

M. S ZouKAS who had worked in Pelion the preceding year. As M. KoTSO 
poixos was obliged to be absent from Corfu from time to time on account 
of his duties at the Experiment Station, M. M. K. Panagi,iotates and Th. 

Koi.EiOPOUi.os were associated with him. 

The following table gives the 

number of trees and the Heads of sections in Leucadia. 

Sections 

Olive trees 

Heads of sections 

Ecuc-ts 

260 000 

S KorsPOT LOS 

Carya 

I 31 OOt> 

w 

Nydri 

^30 000 

S 7ucas 

Vasaihki 

372 000 

ft 


The district of Prevesa consists of a single section under the manage¬ 
ment of M. N. Babiotis of the Departmental Service of the Province of 
Aitolo-Acarnia, 

In 1921 the work was more difficult than in 1920, for no expert staff could 
be obtained and molasses, sodium arsenite, proper sprayers and the neces¬ 
sary funds were all lacking, hence the work was begun very late and had 
to be interrupted when about half done. The result was that in the most 
vulnerable parts of Corfu ^Dacus" made its appearance about October; 
its presence was however, merely of entomological interest and had no 
practical importance. 

The same mixture for killing Dacus was employed as in the preceding 
year; the composition was as follows: 


Arsenite of sodium . 3 ocques 

Molasses , • . . 100 » 

Wa^er .1000 » 


The mixture was prepared in the manner described in my report of 
the work in 1920 (i). A barrelful (150 ocques) is made at a time. In order 
to avoid the trouble of weighing all the ingredients each time, a small tin 
vessel containii^ exactly 180 drachmas was used for the sodium arsenite, 
while the molasses were put into a petroleum tin in which two holes were 
impossible to comply with this request and towards November 5, 1921, 
the inhabitants of Fazo informed me that infested fruits were falling in 

(i) See: R, 1922, Mo. sjo; See also Int. Inst of Agiic. La MU eontre Ut mauehes da 
dam las dwars paya. Some, 1922, pp. 87-89 {Ed.). 
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made at the exact height of 14 ocques. The insecticide was transported, 
instead of being prepared on the spot, on pack-horses or mules. As the 
transport animals were not strong enough to carry two metal receptacles 
containing a total of 80 ocques, 6 petroleum cans full of the insecticide 
were loaded on each horse, or mule. This, however, entailed loss of time and 
of money, for on one hand, the metal receptacles were more easily filled 
and emptied, and on the other hand, the amount of insecticide transported 
in them was larger. In Corfu, over very uneven ground covered with 
olive-trees, the insecticide was carried for a certain distance on the backs 
of animals and then by women to the places where the treatment was given. 

In certain districts, the cost of animal transport was so high that it 
paid better to have the insecticide carried to the spra3dng centres by women, 
this plan was adopted by M. Touris throughout most of the Synies sector 
and also on a smaller scale in Leucas. In the Prevesa Sector the mixture 
was carried in carts. 

The staff of each spraying shed was composed of i foreman, 
8 sprayers, i preparer, i or 2 assistant preparers (sometimes these were 
women), 3 or 4 porters with pack animals sometimes assisted by wo¬ 
men, or 1 porter with horse, or mule, and cart, i child or one woman for 
carrying water or other small jobs. The topography of the region, the 
distance of the preparation station from the place where the insecticide is 
used, the cost of labour and other local conditions often necessitate modi¬ 
fications in the staff. Sometimes owing to want of understanding on the 
part of the heads of the spraying centres, the staff is not rightly composed. 
The workers of Corfu, lyeucas and Prevesa have no knowledge of sprayers 
and therefore the deficiency had to be made good by the Service. 

In I/eucas, one man sprays 800 to 1000 trees daily, whereas in Corfu 
and Prevesa, only 500 trees are treated by a single man in one day. The 
foreman was paid 15 drachmas per day at Corfu in 1921, the workers handl¬ 
ing the sprayers were given 13 drachmas, and the porters with pack-ani¬ 
mals 20 drachmas In I^eucus, the daily wages were as follows: foreman 18 
drachmas, workers handling sprayers 12 drachmas, assistants and preparers 
10 drachms, porters with pack-animal 20 drachmas. At Prevesa the fore¬ 
man received 20 drachmas, the worker'- 12-15 drachmas, the porter with 
horse (or mule) and cart 30 drachmas 

All Heads of Service when sent to their posts were given instructions 
respecting their work, and were requested to investigate their sections an^ 
to make a plan of the ground, marking the roads and water-supplies, not¬ 
ing the density of the olive gardens and all other factors affecting the ope¬ 
rations to be carried out for the control of Dacus. They were also instructed 
to keep a diary of work, and a pay-roll and to forward at the end of each 
month a brief summary of all work done. Further, they were required to 
record the rain, its duration and intensity, together with the general condi¬ 
tion of the weather and any factors that might influence the development of 
Dacus, 

In the course of the operations in 1920, it was found to be necessary to 
discover some means of substituting sea-water for fresh water in the prepa¬ 
ration of the insecticide. I therefore requested my Heads of Service to make 

timj 
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expetixnexits for this purpose on a large scale. So far, I cannot however 
hazard any opinion on the question. 

The first treatment was carried out at Corfu on June 16, and towards 
the end of the month, was being generally applied. The campaign ought 
to have been begun earlier, especially in the most vulnerable districts 
where Dacus commences its attacks soonest. In many places, parasitised 
olives are met with early in July ; a little later, the galleries of the cater¬ 
pillars of the first generation are found in the fruits. At Iveucas, the first 
spraying began on June 20, and at Prevesa on June 24 ; but in both cases 
it should have been commenced early in June. 

The second treatment began on August 4 in Corfu, on July 23 inl^eu- 
cas and early in August in Prevesa. 

The third treatment began on October 20 in Corfu, on August 2 in 
Leucas, and on September 10 at Prevesa. 

The fourth treatment began on October 20 in Corfu, on October ii in 
Lcucas and on October 12 in Prevesa. 

The spraying was begun in the lowest, most vulnerable and earliest- 
attacked districts and afterwards extended to the higher ground. In each 
of the Sections, there were as may spraying-sheds as was necessary to en¬ 
able the succeeding treatment to be carried out in the lower areas, as soon 
as the previous treatment was finished in the higher districts. At Prevesa 
each treatment lasted a fortnight. 

In order to demonstrate clearly the efficacy of the treatments, some 
olive-yards were left unsprayed to serve as a control at Corfu, Leucas and 
Prevesa. 

In Corfu we left the olive garden on the Kato-Garonna Commune as a 
control, for the Municipal Council there, for some reason unconnected with 
Dacus, had not requested that any means of destroying the parasite should 
be adopted in its territory. Part of the adjoining Synarades olive-garden 
was also left as a control as were also 35 isolated olive-gardens in the so- 
called “ Chalikouma district, together with the olive-gardens of the small 
neighbouring islets on the north side of the island, Erikonssa, Mathraki, 
and Othonus which are covered with olive-groves resembling those of Corfu 
as regards their climatic conditions. In the Kato-Garonna and the Agios- 
Ghordios olive-gardens, Dacus appeared on September 7, and was found 
there in large numbers on September 20. The injury caused by the parasite, 
by the beginning of November led to a loss of 40 % of the crop. 

The olive-gardens of the islands of Paxo were also left intreated. 
These islands are situated to the south of Corfu. They are covered with 
olive trees of the same variety as that found in Corfu but the olives produced 
there are of better quality than the Corfiote olives. The inhabitants of the 
Paxo islands sent numerous memoranda to the Ministry of Agriculture and 
requested in 1920 to be allowed to join the Caisse d'Oliveir in order to 
be able to combat Dacus on their own territory. In 1921, they repeated 
their request and explained to the Ministry of Agriculture that their whole 
revenue depended upon the olive-trees which were regularly destroyed by 
the parasite. For want of apparatus and the various substances required 
for making the spraying mixture, the Phytopathological Service found it 
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large numbexs from the olive-trees. About November a mass attadc of 
the olives was in progress. If the crop had not been attacked the oil pro¬ 
duction would have risen to 1170 000 “ ocques *' and the price of the Ionian 
cask would have been 300 drachmas. As, however, 95 to 100 % of the 
olives were damaged by Dacus ** the output of oil was only 480 000 ocques 
while the price per cask fell to 260 drachmas. 

At the same time 100 % of the olives growing at Mondre " a place 
situated on the coast of Epirus opposite the south portion of Corfu and where 
the meteorological conditions were similar to those of Corfu, were falling 
to the ground, infested with '' Dacus " grubs. 

The Commission appointed (with the Prefect of Corfu as President), 
for the purpose of investigating the results obtained by combating Dacus 
in the island, mentions the fact that this insect attacked the olive-gardens 
left as controls. 

In the island of Eeucadia, the Municipal Council of the Commune of 
AUessandra made no request that any measures for destroying the parasite 
should be taken and the olive-gardens of this Commune were therefore 
left untreated, as controls. The Poratias olive-garden on the coast of 
continental Greece and only separated by a narrow strait from Leucas was 
similarly left unsprayed. Until September little sign of any Dacus at¬ 
tack could be observed in these olive-gardens, but liter on the depredations 
of the insect were very evident. Any one travelling along the road from 
Leukas to Vassiliki could notice that the olives growing in the gardens that 
had been sprayed were bright green, whereas on reaching the edge of the 
olive-gardens of AUessandra, 80 % of the fruit were black and fell if the bran¬ 
ches were slightly shaken. After the rain of October 15 and 16, only a few 
olives remained on the trees and these were as much infested with grubs as 
the fruits already l3dng on the ground. The olive-growers were greatly dis¬ 
tressed and bitterly reproached the Mayor of the Commune whom they 
even threatened to attack, at the same time demanding compensation from 
the State. The olive-garden of Peratias had been ruined in exactly the 
same manner as the olive-garden belonging to the Commune of AUeessandra. 

At Prevesa, none of the olive-cultivators would consent to leave their 
trees untreated. 

The efficacy of spra3dng was also shown there by the injury done to the 
adjacent olive-gardens of the Commune of Perga that had been left un¬ 
treated, in spite of the requests of that Commune, whereas the fruit of the 
Prevesa olive-gardens remained healthy and yielded a large crops. 

In accordance with the provisions of law 1336 dealing with the crea¬ 
tion of the Caisse d'Olivier and with a view to the protection and prun¬ 
ing of the olive-trees, and also in accordance with the Royal Decree amend¬ 
ing law 214, a compulsory tax equal to 25 % of the tax already paid to the 
State, has teen levied for the benefit of the Caisse d* 01 ivier'' (Olive Bank) 
on the oil of Corfu and I/eucas. In the case of Prevesa, this tax was fixed 
at 0,02 centimes perocque of oil. Ataxof % centime was levied on the 
whole region. 

The Mmistry of Agriculture, in conjuncrion with the Mlnisti^ of 
Hnance and the Ministry of the Interior, Im instituted in Corfu, I^cadia 
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and Prevesa, Commissions composed of Government, financial, and Com¬ 
munal Authorities, as well as of olive-cultivators and dealers in oil and olives. 
The Presidents of this Commission are the Prefects of Corfu and Prevesa 
and the representative of the Prefect of Leucas, who have received a man¬ 
date to investigate regularly the results obtained from the control of Dacus. 

The Commission composed of the Prefect and the Tax Collector of 
Corfu, the President of the Commune of Corfu and two land-owners culti¬ 
vating olive-trees, drew up under date of November 18, 1921, its report on 
the results obtained in the ** Dacus'' campaign until that date. 

The Commission appointed to investigate the success of the “ Dacus '' 
campaign was formed of the Prefect of Corfu, the Tax-collector of Corfu, 
the Head of Customs in Corfu, the Vice-President of the Corfu Chamber of 
Commerce, the President of the Communes of Afra and Karoussades, and 
also of olive-garden proprietors, owners of olive-mills and dealers in oil 
and olives, assessed the benefit accruing to the olive-growers, the State Bank 
and the island of Corfu respectively at, 42 000 000 drachmas, 5 352 250 
drachmas, 270 000 drachmas. The island of Corfu benefited to this extent 
owing to the special tax itnposed. 

A similar Commission was appointed in Leucas. It consisted of the 
Secretary of the Magistrate, the Leucas collector of Taxes, the President 
of the Commune of Leucas, the President of the Commune of Tsoukalades, 
two proprietors of olive-gardens and two owners of oil mills. 

The benefits resulting from the Dacus ' control were assessed as 
follows : 15 000 Ionian casks of oil, or 3 900 000 drachmas, for the olive 
cultivators ; 83 200 drachmas for the State Bank, and 88 200 diachmas 
divided amongst the Communes, the port and the Rural Police Bank. 

Finally, another Commission formed at Prevesa of the Prefect, the 
Prevesa Tax Collector, the President of the landowners of Prevesa, and of 
olive-growers and owners of oil-iniUs estimates the benefits resulting from 
the Dacus '' campaign at i 000 ock) drachmas for the olive-growers, and 
140 000 to 150 000 drachmas for the State Bank. 

From what has been stated, it is seen that by treating only 4 470 000 
olive-trees, the Phytopathological Service has succeeded in incTeasing the 
return from the olive-crop 45 900 000 drachmas, while it has obtained a 
revenue of 6 351 050 drachmas for the State and has enriched Corfu and 
Leucas by 360 200 drachmas as a result of special taxes. 

The Manager of the National Bank of Greece in his annual report of the 
economic and financial condition of the country for 1921, has written the 
following lines on the subject of the work of our Phytopathological Service. 

One fact that deserves special mention is that it was the State Ser¬ 
vice that contributed to obtaining this rich harvest for Corfu inasmuch 
as it undertook the systematic control of Dacus. The portion of the crop 
that was saved solely by this campaign is valued at 40 million drachmas. 
Since the injuries caused by Doicks can greatly reduce the olive-crop (some¬ 
times by as much as 80 %), it is evident that a general campaign against 
this pest should be undertaken both in the interests of national economy 
and for the sake of the State. It is to be hoped that every effort will be 
made to carry out the campaign this year, which is one of heavy yields 
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and hence, given favourable meteorological conditions, the oil output 
^ould be bilge 

(Report presented by the Manager of the National Bank of Greece to 
the General Meeting of tiie Shareholders on March 12, 1922). 

In November 1921, I had the great pleasure of meeting in Corfu, 
Prof. M. F. S11.VKSTRI, who had come to the island in order to see our work 
and estimate the results obtained. At this date, the treatments were fin¬ 
ished, but one spraying-centre was at once set to work to show him how the 
operation was performed. M. Sii^vestri moticed the strong smell of mo¬ 
lasses that permeated the olive-gardens. We visited in his company the 
districts most regularly and severely attacked by Dacus " which I myself 
had not before investigated. We went to the olive-gardens of Kato-Ga- 
ronna and the isolated plantations of ''Chalikonna **. Unfortunately, 
bad weather supervened at this point and prevented our visiting the island 
of Othon, Paxas and Ueucadia. M. Sn^vESTRi had a ycry limited time at his 
disposal. He examined the fruits which at this season were all on the trees, 
in spite of the storm that had occurred a few days before our visit. 
M. Sicvestri gathered samples for examination in his laboratory and made 
enquiries among the olive growers as to how the condition of the olive-crop 
compared with that of previous years ; and also asked questions on the 
general results of the "Dacus " campaign. One of the largest olive-garden 
proprietors of Corfu, M. Daskaris, who knows Italian and whom we found 
working among his olive-trees, gave a very emphatic answer to M. S]XVE- 
STRi when the latter asked whether in the best seasons when the trees 
had been very prolific and when the Dacus-fly was not present, the olives 
had ever been as sound as in 1921: " Never, never never he replied. 

M. P. Sn^vESTRi, in his letter of December 2, 1921, spoke in the most 
laudatory terms of our work in the control of Dacus. He confided to me 
his belief that the question of Dacus'' control has, however, not yet 
been solved and he gave the reasons for his conclusion. He supplied me 
with the number of the olives gathered at Corfu on November 15 which he 
found to be attacked by Dacus when he investigated them, after they had 
been in his laboratory until December 6. The number of infested olives 
from the gardens that had been treated, were of little practical importance 
but were of a certain amount of entomological interest. 

Finally he advised me to adopt Dacus control measures fo. several 
consecutive yeais in the same district, in order to bring out most dearly 
their effect upon the Olive-fly '' and in a general way, upon the entomo¬ 
logical fauna of the olive-garden, as well as upon the oUve-garden itself, 

1036. Rhyparidtk australis^ a New Cotton Pest inQueensland, Australia.^ 

SiMMONDS, J H Queensland Agricultural Journal, Vol. XXI, Part 3, 
pp. 187-191, figs 4 Brisbane, 1924 

The cotton plantations of the district of Woolooga were recently found 
to be suffering from a severe, though strictly localised, attack of Rhypa- 
fida australis Boh. a Chrysomelid coleopteron which is fairly common 
in Queensland and had been found already in large numbers on the bark 
of eucalyptus trees. For the present, it may be regarded as a parasite of 
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secondary importance, although local environmental conditions have ev¬ 
idently caused the insect to increase enormously and the cotton-plant 
fored a convenient, if unaccustomed, host. 

A few individuals of another Chaysomelid, GeUrptera scitula Lea. were 
also found associated with Rhyp. australis^ but the injury to be attributed 
to them was probably negligible. 

Although Rhyp, australis had never been found in cotton-plantations 
before December 24 1923, large numbers of this insect were reported as 
present there after three days had elapsed. In the most infested places, 
on one cotton plant about tWrty centimetres high, from twenty to thirty 
of the beetles might be counted. Young plants between four and six 
weeks old were the most severely attacked, while those of about two months 
old were little injured, and seedlings of less than three weeks appeared com¬ 
pletely immune, although no apparent reason for their being avoided by the 
parasites could be discovered. Rhyp australis became a serious pCvSt for 
the space of about one week, after which its numbers fell oiff considerably. 
During the hot hours of the day, the beetle rests under the leaves, or between 
the terminal shoots, or even amongst the clods of soil; at nightfall it comes 
out to feed and eats the outside soft tissues of the stalk just above the 
insertion of the leaves. Sometimes its depredations are confined to a nar¬ 
row strip encircling the stem, or lateral shoot, but this is enough to cause the 
part attacked to wither, bend towards the ground and finally perish. Lit¬ 
tle harm is done by the leaves themselves being destroyed, for though in 
serious cases where all the leaves are stripped off, the defoliated stalk dies, 
if only a few leaves have lx?en devoured, the plant succeeds in throwing 
out fresh lateral shoots. 

In larger plants which have been more or less deprived of the apex 
of their principal stem, the place of the latter is taken by new lateral shoots 
that grow at the base of the injured stalk. Abrasions are present on the 
stems and petioles, hence the plant assumes a distorted deformed appear¬ 
ance and its growth is serious checked The recent injuries were confined 
to the stalk which hung down from the point where it had been ringed by 
the parasite. 

In order to control Rhyparida australis, light-traps with kerosene 
lamps were employed as soon as its presence was reported. Thousands of 
the beetles flew towards the light and were destroyed. To insure obtain¬ 
ing the best results, it is necessary to choose large light traps that should 
be placed between the rows of the plants. If the plants are shaken on all 
sides to dislodge the insects they harbour, these pests will be attracted by 
the light and fly towards it. G. T. 

X037. Strieothrips frraciUpes tu 8p«» a Thysanopteron Injurious to 

Ck>tton in Mexico* 

Hood, J. D A New Sencoihrips (Thysanopteron) Injurious to Cotton. 
TAe Canadtan Entomologist, Vol. LVI, No. 6, pp. 149-150. Orillia, 1924. 

No species of Sericothrips of any economic importance has before been 
reported. 

Now, however, the Thysanopteron collected in October 1917 in the 
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couBty of Tlahualilo (State of Coahtiila) Mexico and described in this pa¬ 
per as new to science under the name of Seric, gradlipes, has proved very 
injurious to cotton. This insect, in association with another Th^ysanopte- 
Ton, Hdioihrip& phaseoli Hood, found to be very injurious to beans in 1908, 
at Brownsville (Texas), and in Matamoros (Mexico), but not described until 
1912, has produced a disease (*' bronze or copra of cotton leaves 
and thereby rendered valueless the cotton growing on thousands of acres. 

G. T 

1038. EHophyes gossypii^ A Mite Injurions to Cotton in Bahia (Braail)« 

Bondar, G Uina nova doeiKj'a do algodoeiro ^ Fazenda Moderna, Year IX, 
Nos 4-5, pp. ii-T2, figs 2 Rio de Janeiro, 1924 

In several parts of the State of Bahia (Brazil), cotton-plants have fre¬ 
quently been observed with deformed, curled-up leaves having on their 
upper surface small irregular protuberances that correspond to the depres¬ 
sions covered with a felt of hairs situated on the lower surface of the leaf. 
Quite healthy plants may be found growing by the side of these diseased 
specimens, further, the condition of the branches of the same plant varies 
greatly, some are severely attacked, others are but slightly affected, while 
others again remain perfectly normal. • 

This disease which is caused by the mite Eriophyes gossyptt Bks. is 
new to the State of Bahia where it does not appear to spread rapidly. 

The author is of opinion that it is impossible to adopt any remedial 
measures because no spraying can have any effect upon the mites that con¬ 
gregate in the depressions on the lower surfaces of the leaves. 

As a preventive measure, it is advisable to root up and bum all the cot¬ 
ton plants in a given field before sowing the new crop. 

It is also well to adopt the precaution of disinfecting the seeds with 
carbon disulphide before sowing. G. T, 

1039. Trichoporus gallicoia sp. n. and Prodecatoma ^phiiodendri 

n. sp., Ghalcid Hymenoptera Living on Philodendron spp. In 

Paraguay. 

FERRifcRE, Ch Note sur deux nouveaux Chalcidiens phytophages du Pa¬ 
raguay, suivie dhme ^tude sur la structure de leur tariere Annales de la Soexeti 
entomologyque de France, Vol XCIII, ist and 2nd Quarters, 1924, pp. 1-21, 
figs. 22 Paris, 19^4- 

In the course of his scientific expedition in South America (July- 
August, 1914) which was undertaken with the object of studying the flora 
of Paraguay, Prof. R. Chodat of Geneva was struck by the quantity of 
small larvae infesting the ovaries of Philodendron, All the inflorescences 
of this Aracea which he examined in every part of the Republic were in¬ 
vaded by these caterpillars and hence rendered completely sterile. Nu¬ 
merous small Hymenoptera were found flying in the proximity of the same 
plants. 

These inserts proved on examination to belong to two different species 
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of Hymenoptera of the family of Chalcididae. The author has described 
them in detail as being new to science 

Both of the species observed are enemies of Philodendron spp. and 
live side by side on the plants. One, Trichoporus galUcola sp. n. (sub¬ 
family Euhphinae, tribe TdrasHchint) is much the commoner and makes 
small 'galls inside the ovary, while the other, Prodecatoma philodendri 
sp. n. (sub-family Eurytominae, tribe Eurytomini), lives on the tissues of the 
ovary sheltering it There is, however, no connection between the two 
insects, and though sometimes Prodecatoma may destroy its neighbour 
by devouring the galls together with their occupants this is quite acci¬ 
dental. 

The number of galls found in one ovary varies much in the same species 
and still more in different species of Philodendron ; there seems to be some 
connection between the number of galls and the number of the ovules con¬ 
tained in the ovar>' 

Trich, gallicola has been seen in the galls present in the ovaries of 
Phil Selloum, Phil duhmm, Phil, undnlatum and Phil petraum 

Prodec. philodendri has only been discovered in a very limited number 
of ovaries belonging solely to Phil. Sellonm and Phil, duhium. 

The large amount of material at his disposal enabled the author to 
make some interesting and little knowm observations respecting the ovi¬ 
positor of these two new Paraguayan phytophagous Chalcids. G T. 

lofo. Prays Citri Millidre, a Rind Insect Pest of Philippine Oranges. 

Ma]&AI,ac San Ji’AN, J Ihe Philippine Agriculturist, Vol XII, No 8, 
PP 3'19'34^, tablesS Los Banos, Laguna, 1924 . 

Results of investigations made in the territory of Los Banos (Philip¬ 
pines) from April 1922 to February r923 with the objects of obtaining 
information regarding the life-history and habits of Prays cifn Milliere 
and the injury it does to the citrus crops. 

The Microlepidopterou is common throughout all the Archipelago 
where it annually proves to be one of the worst enemies of citms fruits. 

The female insect lays its eggs one at a time, and usually at night, 
on the lately-formed fruits, but rarely on the flowers On the other hand, 
in India and the Mediterranean region, the eggs are normally deposited 
upon the flowers alone. 

The incubation period lasts from 6 to 12 days, with an average of 8.36 
days in the Philippines. As soon as the caterpillar is hatched, it makes 
its way beneath the rind of the fruit and being in close proximity to the 
pulp, lives at the expense of the soft tissues while at the same time, it 
induces the formation on the exterior of the fruit of a very prominent 
tumour that is opened by the caterpillar when fully developed and 
reaches to leave its hiding place in order to pupate 

In India and the Mediterranean region, however, the grub as soon 
as it is hatched, takes up its position in the flower which it destroySi In 
cases of serious infestation, it is possible to find in the Philippines as many 
as twenty to thirty tumours on the same orange, so that the entire surface 
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of the fruit is covered with these swellings. The attacks of the caterpillars 
reduce the amount of the crop and, in many cases, hinder the development 
of the fruits. Such oranges as reach maturity in spite of the presence of 
the parasites are deformed and unsaleable owing to the numerous swelling 
on their surfaces. 

In the Philippines, the larval stage of Prays citri lasts from 49 to 58 
days, with an average of 53.36 days. The chrysalides are found there 
on the outside of fhe fruits, generally in the cracks in the rind, or in shel¬ 
tered places on the leaves, or at the junction of the twigs and the branches, 
but in the Mediterranean region and India, they ensconce themselves also 
in the floral internodes. The chrysalis stage lasts in the Philippines 
from 4 to 6 days, with an average of 5 days. The adult insects, when in 
captivity, have lived as long as 18 days. 

Pr, citri has been found to attack the following species of citrus (given 
in descending order of susceptibility): C. sinensis Osbeck, known locally 
as cajel C. decumana L. (C. grandis Osbeck), popularly called lucban 
C. aurantifoUa Swingle ; C. meihca h .; C. limoma Osbeck ; C. hystrix DC. 

The percentage of the infested fruit on each tree ranges from a maximum 
of 78.23-84 % (C. sinensis) to a minimum of 0-4.54 % (C. hystrix). The 
number of tumours present on a single fruit vary from a maximum of 
28-30 (C sinensis) to a minimum of 1-2 (C. hystrix) * 

Under the conditions obtaining at Los Banos, the macrolepidopteron 
develops during the fruiting season of the citrus trees. As soon as the 
trees, especially if they happen to be C. decumana and C. sinensis, are in 
fruit, the caterpillars of Pr, citri make their appearance. The number 
of these pests is larger, or smaller, according to the amount of fruit borne 
by the trees, therefore the larvae swarm in April, May and August, but their 
numbers are considerably reduced between October and December. 

No natural enemy of Pr. citri has so far been found in the Philippines. 

Encouraging results were obtained from spraying the trees with pe¬ 
troleum emulsion in August, September and December 1922 and in Jan¬ 
uary 1923. The insect appears most susceptible to the action of the petr¬ 
oleum during its chrysalis stage G. T 

1041. CAermes armiger n. sp., an Aphis Living on Pittas mottiicoia 

in Idaho (United States of America). 

Annand, P. N a New Chermes from Pine {Hemtpiera Aphtdae) The 
Canadian Entomologist, Vol LVT, No i, pp 5-6, fig. i Orillia, 1924. 

A new species of Chermes described under the name of Ch, armiger 
has been found on Pinus monticola in Idaho (Hayden Lake, Kootenay 
County). The life-history and habits of this aphis are stiU unknown. 

G. T. 





CURRENT NOTICES 


Lepslakve and Admtmstrakve Measures. 

1042. Germany. German Wine-Growing Bezirke — The Reichs- 
gesetjsblatt of May 2, 1924 contains an announcement respecting the formation of 
Tine-growing districts It is proposed to create 37 Bezirke which will be situat¬ 
ed in the States of Prussia, Bavaria, Saxony, Wurtemberg, Baden, Hesse, 
Thuringen and Anhalt. 

1043. Belgium. Measures taken in Belgium against certain Live- 
Stock Diseases. — Royal Decree respecting redhibition in the case of tuber¬ 
culous cows in calf, it being forbidden to sell or exchange such animals either 
for slaughter or fattening — Ministerial Decree setting forth the character¬ 
istics of tuberculosis reaction. — Royal Decree regarding coital disease 
in horses. — Royal decree containing the measures against foot-and-mouth di¬ 
sease — Decree respecting police sanitation of domestic animals (Moniteur 
Beige, P'ebruary 7, 15 and 29, 1924). 

1044. Brazil. Encouragement of Cotton Cultivation in Brazil. — A 
Decree of February 1924, removes the taxes on mechanical implements, etc., 
for use in the cultivation of cotton and allows material required for this pur¬ 
pose to be transported gratis or at reduced rates to companies undertaking to 
grow cotton on at least 1000 hectares and set apart in addition 200 hectares 
for seed-selection, and to distribute a certain amount of selected seed gratis, 
to build a mill according to the regulations of the district, to clean the cotton 
at the local reguktion prices, and submit to the control of the Government 
Inspection of the Cotton Service, The Government may also make grants un¬ 
der certain conditions 

1045. Bulgaria. Veterinary and Police Regulations for Li ve-Stock 
in Bulgaria. — In the Der^aven Viestnik of July 22, 1924, is published 
a law dealing in an exhaustive manner with veterinary reguktions and sa¬ 
nitary measures applying to live-stock The kw treats of these matters in 
XI sections and 295 articles. 

1046. United States. Quarantine Measures in the Philippines for 
certain Agricultural Products. — In accordance wih special orders, the 
following are subjected to quarantine: Musa and kindred plants (Ord. No. 
30) ; coconuts (Ord. No. 31) ; sugar-canes (Ord. No. 32) ; rice (Ord. No. 33); 
fruit coming from districts infected with Cerahtts capitata (Ord. No. 34) ; 
pineapples (Ord. No. 35) ; bamboos (Ord. No. 36) ; tobacco (Ord. No. 37). 
(Philippine Agricultural Review, XVll, No. i, 1924). 
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1047. Spain. Provisions in Spain against Plant Diseases and for 
the Protection of Insectivorous Birds. — Regulations for the destnic* 
tion of Lymantria dispav in the chestnut woods of the district of Villanova de 
Cordova. Order declaring the fruit-fly (Ceratitis capttata) an enemy of crops; 
Royal Decree providing for the execution of measures for the control of the 
diseases of forest trees and soils. Order prohibiting the destruction of insec¬ 
tivorous birds {Gaceta de Madttd, January 20, March 13 and 15, 1924) 

1048. France. New Game Laws in France. — Various articles of the 
French law imder date of May 3, 1844 have recently been amended by the new 
law of May i, 1924 In addition to certain regulations respecting the open 
seasons and the penalties to be imposed on persons infringing the said regula¬ 
tions, the powers of the Prefects of the Department are also defined as regards 
the Orders they may promulgate (after hearing the opinion of the general 
Councils) in respect to: 1) the time at which migratory birds, not including 
the quail, may be shot, the nomenclature of birds, the methods of killing 
birds , 2) the seasons when aquatic animals may be hunted in ponds, swamps, 
rivers, etc.; 3) species of injurious animals, 4) measures for preventing the 
destruction of birds and for encouraging their propagation , 4) the use of grey 
hounds for the destruction of injurious aninuils, 5) the proliibition of hunting 
while snow is on the ground The Prefects shall further have the power to 
authorise individual landowners, or other persons jfossessing the right of 
hunting, to take by means of traps and under given conditions, certain species 
of game to be kept provisionally, and subsequently set free, in order to encour¬ 
age their multiplication 

1049. The Search for Liquid Motor Fuels to Replace Petroleum 
in France. — The Journal Officiel of June 4, 1924, publishes a decree emanat 
ing from the French Ministry of Agriculture respecting the incentives offered 
to chemists and writers of memoirs dealing with the transformation of mineral 
and vegetable substances of Frenh origin into fuels for running explosion 
engines or internal explosion engines The first class of memoirs is reserv ed 
for descriptions of the methodvS of transfornung vegetable oils, the second class 
deals with the liquefaction of solid combustible substances in order to transform 
them into liquid carbides of hydrogen, and with the economical production of 
these carbides from the by-products of the distillation of coal etc. (lignites, 
shales and peat). 

1050. Rural Electrification in France. — Instructions have been 
published for the benefit of communities desirous of instituting a rural network 
for the distribution of electric power. A decree has also be promulgated as to 
the grants to be obtained from the rural engineering fmids by Departments, 
Commercial Syndicates for the electrification of the country districts. {Journal 
offictel of February 10, 1924). 

X051. Legislative Enactments passed in France against Black 
Scab of Potatoes. — In the Journal offictel, of June 8, is published a Mmis- 
terial Decree prohibiting the free importation of potatoes from countries where 
the black scab (g&le noire, gallwart, Synchytrium endobwtumm) is prevalent, 
viz. from Germany, Great Britain, Ireland, Norway, Holland, Sweden and 
Casecho-Slovakia. Potatoes coming from these countries must be acoompaxiied 
by a certificate (the form of the certificate is given in the decree) issned 
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lajr the country of origin. Potatoes from States bordering on infected countries 
(Belgium, Denmark, I 4 thuania, Luxembourg, Poland and Switzerland) may 
only be imported if accompanied by a certificate also drawn up according to a 
prescribed form. Any potatoes not provided with such a certificate are to be 
refused on the frontier, or destroyed at the expense of the importer. 

105Z. Morocco. The Utilisation of Colonial Allotments in Morocco. 
— With a view to making up rapidly the colonial allotments in Morocco and 
thus hastening their utilisation, as well as with the object of assisting the hold¬ 
ers to carry out this work on their own holdings by means of credit grants, 
the SherifSan Government is disposed to guarantee under the conditions men¬ 
tioned in a given contract, the remuneration resulting from these operations, 
to any person having the necessary implements who shall undertake to carry 
them out. 

The main lines of the above-mentioned Contract are as follows The Go\ - 
emment shall fix the price of the work per hectare , the entire sum advanced 
shall be paid to the clearer within a term of five years and in five annual pay¬ 
ments dating from the day ujxjn which the work is finished Should these 
pa3mieiits be defferred, tht* said clearer shall receive 6 % on the out-standing 
credit. The Sheriffian Govcnimeiit on its side, renounces its claim upon the 
first mortgage upon the holding in favour of the clearer Should tlie holder 
of the lot fad and his property be sold before the clearer's claims are entirely 
satisfied, the (kivemment undertakes to pay to the latter a minimum of 60 % 
of the amount of the credit and iuteiest, and will itself purchase the said lot at 
a sum sufficient to co\ei these liabilities (Bulletin Offictel de VEmpire CMriffien, 
March 18, J924) 

X053. Nyasaland. Provisions made in Nyasaland against Plant 
Diseases and Animals Injurious to Agriculture. Protection of Wild 

Birds. — In the Nyasaland Government Gazette of February i, 1924, an order 
has been published requiring all plants and seeds introduced into the Protecto¬ 
rate to be sent by the Customhouse Officials to a disinfecting station belonging 
to the Department of Agriculture The Department may authorise, by means 
of a supplement to this order, the importation of plants, or seeds, specified in 
a second and appended document provided the importer furnishes a certifi¬ 
cate of origin declaring the said plants and seeds to be free from disease, or 
any of the injuries mentioned in a third document sent therewith The order 
gives the details describing the manner in which the provisions are to be carried 
out. 

In the same No. of February 1, 1924, of the Nyasaland Government Gazette, 
there also appears oh Order for the protection of wild birds and fixing a closed 
period for them. 

1054. Vincent. The Protection of Cotton-Growing in the Island 
bf St* Vincent. — In March 1924, the Governor of the Island published an 
Older for the protection of cotton This order abrogated the order issued in 
the previous year. Strict measures are adopted respecting the plantations 
infested by destructive insects. The Agricultural Superintendent is however 
empowered witliout issuing any previous warning, to take all necessary measures 
for the control of the said pests and to order, if advisable^ the total destruction 
of trees, drrubs and grass. The order is supplemented by a regulation dealing 
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Specially vdth the fumigaticxa of cotton-seed in private establishments. In 
Government Stations, these seeds are subjected, after being removed from the 
pod, to heating up to 550 C (131 F.) in a HESS Drier for 10 minutes and ate 
subsequently allowed to cool down. 

1055. Italy. Provisions for the Encouragement of the Wine«* 
Making Industry in Italy. — The Gazzetta Uffictale of March 24 and of 
June 5,1924, contain two Royal Decree-Laws (imder date of February 24 and 
May 23,1924), reducing the taxes on spirits made from the distillation of wine, 
** second wine grape pomace, or other residues of wine-making. 

1056. The Protection of Typical Italian Wines. — The creation 
has been authorised of Consortia between the producers and the vendors of a 
special typical Italian type of wine for the purpose of protecting the trade 
name of the said product These Consortia are placed under the supervision 
of the Ministero delVEconomta Naztofiale, By t3q)ical wines are understood 
genuine wines possessing special characters that are constant in the same type. 
The objects of the Consortia are as follows: 

a) to exercise vigilance that no wines of the type under consideration shall 
be made or sold that do not possess the characters belonging to that type ; 

h) to encourage the increased production of each typical wine, by fa¬ 
cilitating and promoting the diffusion of suitable vines m the best localities 
and improving and spreading the methods of makings the said wines , 

c) to make typical wines, and Italian wines in general, better known 
in the home and foreign markets , 

d) to collaborate with the Government organs in carrying into effect 
the present decree and all other provisions relating to wine production and 
trade, with the power of bringing a civil action into Court in case of infringe¬ 
ment of the above decree and regulations , 

e) to encourage and institute studies and enterprises both in the viti- 
cultural and enological fields, that are likely to increase the production of and 
the trade in, typical wines and to further the wine-making industry in general; 

/) to institute international conventions with other Governments, 
consortia and similar institutions outside the Kingdom for the protection of 
the exclusive right of every State to make special t3rpes of wine and to protect 
such products from imitation 

The membres of the Consortia have the exclusive right to use the marh 
or distinctive sign of the Consortium in addition to their own marh or sign and to 
forward together with every consignment a special certificate fumi^d by a 
Government Enological and Agricultural Institute appointed by the Mmistero 
delVEconomia Nazionale and testifying to the fact that the wine possesses the 
characters of the typical wine of which it bears the name and the mark and sign 
of the Consortium. The creation of the consortium between the producers of, 
and the dealers in, these typical wines is left to private initiative; although 
independently of the constitution of a special Consortium, the Minister of Ka« 
tional Economy may arrange for the trade in any given typical wine of con*» 
siderable importance to the national economy to be regulated in the same 
manner as by means of the private consortia. 

1057. Poland. Measures for the Control of Plant IMseases in Po** 
land. — A Decree of the Ministry of Finance under date of May 311 193 ^ 4 * 
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which supplements and amends the decree of the said Ministiy of December 
13, 1920. This second decree deals with the measures to be taken at the Cus¬ 
toms, with a view to preventing the importation into Poland of plant diesases 
and i«sts in general, and especially of black scab of potatoes {Synchytrium 
endobioticum), vine phylloxera (Phylloxera vastatrix) woolly aphis, Schizoneura 
lanigera, S. Jos^ scale (Aomdiella perniciosa). 

1058. Uruguay. Regulations for Seeds in Uruguay. — The Ministry 
of Industry has decided to authorise the Istituto Filotdcnico y Semillero Nacional 
of Estanzuela to dispose of its own selected seed up to the amount of 2000 kg.; 
the said seed is to be distributed as a prize at the agricultural exhibitions held 
in 192 4. The Ministry of Finance states that the General Direction of Customs 
may authorise the importation without the previous analysis required by the 
law of May 27, 1916, of any products intended for sowing provided they ate 
accompanied with a certificate furnished by the Defensa agricola(, Diario 
Ofictal, January 2 and 28, 1924) 

Experiment Stations and Agricultural Instruction. 

T059- Germany. Bavarian Forestry Institute. — A decree of the 
Bavarian Ministry of Finance contains a new order with reference to forestry 
research, based on collaboration between the State administrative staff and 
research workers and between science and practice. The section of the Bx~ 
rimental Forestry Institute (Forstliche Versuchsanstalt) of Munich, has been 
recognised as an independant Institute ; a) for the study of sylviculture and 
woods ; fc) for forest products; c) for vState purposes and forestry upkeep; 
d) phytopathological and botanical research; e) chemistry and soil science ; 
/) applied zoologj"; g) meteorology and climatology. (Allegem. Forst- und 
Jagd-Zeiiung, Year loo, May 1924 and Ftmmz MinistertaJhlatt, Bavaria, No. 5, 
March 1924). 

1060. Prize Themes for the Higher School of Agriculture (Dand- 
wirtschaftliche Hochschule). — For the College session 1924-25, prizes are 
being offered for the two following subjects: i) the re-arrangment and co¬ 
ordination of reports of recent scientific experiments, collected from various 
sources, on spontaneous combustion of plant products ; 2) comparative study 
of the various methods in use and of results obtained in other countries (France, 
Czecho-Slovfikia, and United States) concerning sugar-beet cultivation, re¬ 
ference being made to the numerous experiments in Germany relative to the 
establishment of a Seed Testing Department; attention should be drawn 
especially to the improvement of German beet seed. Candidates are required 
to send their theses to the Secretary of the Hochschule not later than the ist 
April, 1925. (Chemiher Zeitung, XUVIII, No. 72, 1924)* 

1061. The Higher School of Horticulture at Berlin-Dahlem 
(formerly W£ldpark)t Centenary Festivities on 14-16 Aug. 1924. — In 
honour of the occasion, a special exhibition of illustrations of antique horticul¬ 
ture, old prints etc., was in view in the State Art Library Hail. (StaaUichen 
JKunsibibliotkek ). 

X062. The State Institute for Research and Instruction in Vine Grow¬ 
ing and Pomology, Neustadt. — At the XVth Anniversary of the Staat- 



xo^ 


■ ■A. ki jliilfcl dfel^ ii^ 

CtricKKITT NOTZCBS 


liche Lehr imd Versuchsanstalt ftit Wein und Obstbau (Directot, Prof. 
ZscHOKKE) a discussion was opened by Prof. SCHATzi^m on viticulturai 
progress in relation to applied chemistry. 

1063. Brazil. The Agricultural Society of the State of San Pacdo* 
— In the State of San Paolo in June 1924, the Fruit Growers Associatioti 
(Sociedade Fruttaria Paulista) was inaugurated with a view, amongst other 
things, of encouraging the sale of oranges. About 5 000 000 orange trees are 
to be found in the State The output is in exceess of home consumption and 
exportaticm is being arranged, chiefly to London and New York, where San 
Paolo oranges have been favourably received on the markets. 

In April 1924, the Dutch cattle breeders in San Paolo formed the “ Asso- 
cia$io do Herdbook HoUando-Paulista The animals registered are divided 
into three categories: a) purebreds imported direct and registered in foreign 
herd books; b) purebredvS derived from the above categories and of Dutch- 
San Paolo origin ; c) offspring of purebreds from one of tlie above categories 
and cows of non-purebred origin. In the case of the last mentioned, two years 
is allowed before registration of the parent in the herdbook. 

Under the auspices of the stock breeding department of the Ministry of 
Agriculture, the “ Associa^ao Nacional dos Criadores de Suinos " has been 
formed recently in San Paolo to elaborate a scheme for the improvement of 
stock. This includes not only the selection of purebred animals, but also 
the hybrids of native origin, and improved types, the animals of these tvsro 
groups are distinct. The Society publishes a Review called the '' O criador 
de suinos (Revisia da Soaedade Rural Bmsikifa, Year V, Nos 19-50, 
pp, 249-250. vSan Paolo) 

1064. China. Colleges of Agriculture in China. - An increased in¬ 
terest is taking place throughout China in agricultural education In spite of 
political uncertainty and lack of funds there has been marked progress during 
recent years. In J une 1923 a six year review (i 9^ 923) was issued m English, 
by the College of Agriculture, National Eastern University, Nanking, The 
College has a staff of about 20 professors and more than twice as man)’' as¬ 
sistants. 

For the fiscal year 1920-1921 the total funds available for working expen¬ 
ses amounted to $98 070 of which $78304 were apportioned to budget expendi¬ 
tures and 1 19 766 for extraordinary expenditures. This College is especially 
fortunate in the support it is receiving from business concerns in China, includ¬ 
ing the Shangliai Flour Mill Association, the Chinese Cotton Mill Owners' 
Association, the International Committee for the Improvement of Sericulture 
in China, Tung-Tai Reclamation Company and Bankers. It is also Uberally 
supported by the Kiangsu provincial government. At the time af the report, 
the College valued its equipment at $30 000 approximately, not including books 
and general museum material. This College has now b^n designated as the 
Central agency for the control and promotion of agriculture in the Kiangsit 
province, and an annual grant of $50 000 has been made for this impoitant 
project. The College has 7 departments:— biology, agronomy, horticul¬ 
ture, animal husbandry, sericulture, plant pathology, entomology arid 
utilisation of farm products. At present the College has one Central 
Station and at least 9 Sub-Stations totalling about 3 800 mow (approximately 
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750 acres) of land. The central Station is situated at Tashengkwan about 
r 5 miles west of Nanking City and lias a total area of 1800 mows of fertile land 
on the Yangtze river. Professor C C Yuen is Director of this Station with 5 
assistants. The first sub-station is designated for animal husbandry and flori¬ 
culture, the second for wheat, the third for fruit and vegetables and the others 
for cotton Ressearch work has recently been carried out inagricultural 
economics and farm nianagement, agronomy, bacteriology, botany, cotton im¬ 
provement, forestry and sericulture, Approximately 70 acres are under cul¬ 
tivation in Nanking, and outside the city a further ^5 acres and three other 
tracts totalling about 70 acres The inventory of tlie College of Agriculture 
and Forestry is estimated at $3850761 The personnel comprises about 
38 membt^rs, of which 27 are doing full time work in agriculture. Several 
additions to the Staff have been made recently, including two professors from 
the West, R H Porter, fiom Iowa State College of Agriculture and M. D 
Hancock from Ontario Agricultural College, the first for ])lant pathology and 
the second fur horticulture 

Canton is a tliird centre in China where agricultural education, research 
and extension is being develoj^ed, Kivangtung was alsc> ont‘ of the first provinces 
311 China to establish a (iuvemnunt agricultural exjiermient station, known as 
the Kwangtung Agricultuial College and P'orestry Kxix^riment Station The 
station had an annual budget of about $50 000 and the College about $20 000 
local silver 

The present situation in agriculture at Canton is somewhat diftereiit from 
that at Nanking and Peking The College of Agrii'ulture of the Canton Christ¬ 
ian College, known as The Lingnaam Agricultural College is verj^ Lirgely an 
indigenous undertaking It has lieen fosUred and developc‘d by the Cintonese 
mid is not directly under western control However, its affiliation with the 
Canton Christian College makes possible efficient co-operation with western 
business and missionary interests The Board of Managers have provided 
the funds whereby it has l)een possible for the College of Agriculture to continue 
with a budget of approximately $joo 000 local silver for 1022-192 3 and $87 000 
for 1924-192 ^ 

The present purely agricultural Staff -consists of q western graduates, 
2 l4gnaam graduates and 2 men trained at Kwangtung A great deal of the 
general science instruction is carried on by the staff of tlie College of Arts 
and Sciences More than 100 acres are under cultivation, not iiichiding the 
general campus of the Canton Christian College. For administrative purpOvSes 
the College has been divided into 4 sections:— Education , research; exten¬ 
sion ; business, md 5 departments:— animal husbanry , agronomy; horti¬ 
culture ; manuffacturing, sericulture. The College is receiving liberai support 
from both Chinese and Western interests. 

About one year ago Government agricultural college education was reorga¬ 
nised in Peking. The college known as the Peking National Agricultural Col¬ 
lege started with a stafl of about 40 men, 10 or 12 of whom were graduated 
of Western Agricutural Colleges. This College has now been dosed on account 
of the general unfavourable political conditions and lack of funds. But land 
has been secured and a 3fearly budget of about $100 000 ha$ been drawn up. 
There will be one station and two substations with a total area of land 
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of about looo acres. At Peking, xnission forces are also projecting 

a college of agriculture in connection with Peking University. With the help 
now received from the American Committee's China Famine Fund rapid pro¬ 
gress should be made. 

In addition to the Institutions above mentioned are others such as: the 
Shantung Pongee Silk Experiment Station at Cheefoo and the Shangtung 
Agricultural School at Tsinanfu, 

Kansu province has three agricultural high schools closely affiliated with 
the South-Eastern University, and Anhui has two. There is an agricultural 
school in Honan and there are a few in other provinces. 

1065. Activities of the Agricultural Department of the Canton 
Christian College. — The agronomy department is giving special attention 
to the improvement of rice and to fertiliser experiments, including variety tests, 
seed selection, fertiliser tests, both from the botanical and the agronomical 
standpoints. In the first season of 19-2^, 31 Philippine, 8 American and 22 
Chinese varieties were tried In the second crop season of tlie same year, 22 
Chinese, 52 Philippine, g American, 4 Java and i Siam variety of rice were 
grown. All these are lowland types and few are glutinous 

Commercial fertiliser Companies, are co-oix?rating with the College for 
carrying on fertiliser tests (ammonium phosphate with the American cyana- 
mide Co. of New York City , Peruvian guano, fish gdano and ammonium sul¬ 
phate with Dodwell & Co of Great Britain ; Bowker’s lawn and garden dressing 
with the American Agricultural Chemical Co. of New York). 

The organisation of a fertiliser testing station is now being planned The 
primary object of tins station will be to assist exporting and importing firms 
in the introduction of commercial fertilisers and in their general use. 

Animal husbandry, — In 1923 a silo has been built measuring 13 feet x 
feet which should contain 50 tons of silage. The first filling has been made with 
pigeon pea {Cajanus ca^an or C indicus) and native grasses This is the 
second silo in China. An ensilage cutter is being provided by the Papec 
Machine Co. of New York which will be available in 1924. 

Recently a herd of 22 Indian dairy buffaloes of the “ murra or ** ram's 
horn " breed, originally from Delhi, India, was secured by the College. 

1066. School of Sericulture In Columbia. — An Escuela modelo 
de Serioicultura *'has been ipaugurated The actual seat is not given in the 
decree, but is near either Guategne or Miraflores. 

1067. Denmark. Danish National Service for Land Improvemait* — 
The importance during the war of increasing wheat production led to the foun¬ 
dation in 1918 of a national agricultrural Institute for research, with reference 
to the improvement of unfertile land, especially as regards drought and limi^. 
In addition, it was proposed to undertake practical scientific investigation 
on hydraulics, etc. The National Service for Land Improvement {StaUns 
Grundforbedringsweesen) was directed by the governing body, under the control 
of Claudi Weszh, who, under the title of Nordefs Grundforbedrino ** (Land 
Improvement) has published a series of articles on work already accom¬ 
plished. 

The two outstanding subjects for investigation were drought and liming 
problems, but general cidtivation was also considered. Research was carried 
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out wlieie agricultural organisations and private bodies liad expressed the wish 
to collaborate with the National Service. About 10000 military maps were 
elaborated for this work and contours drawn to show levels and divisions of 
territory. 

Soil investigations have been confined to surface layers. Lime require¬ 
ments arc tested tn situ, and observations made on local vegetation, plant di¬ 
seases, etc., and where necessary, soil samples have been taken from every 
3-5 hectares for chemical and biological analyses The results were recorded 
on maps, with accompanjdng explanations, and these maps were sent to the 
head of each defined area. The average moisture conditions were determined 
in the spring and the results recorded 

A scheme of improvement lias been projected with reference to drought. 
In April 1922, about 184 000 hectares were investigated and 288000 ha. were 
registered for investigation, wliich constitutes more than 10 % of the total 
arable land and meadows of Denmark. 

It has been estimated that about 35 800 hectares of the land suffered 
from excess moisture Calculations as to lime requirements were made from 
42 700 fields, and it was foimd that about 23 goo, i e 57 %, needed lime. 

The publications issued by the National Ser\ ice for land improvement 
amount to about 1000 j)ages and include numerous mai>s The value from 
the economic standpoint of this work i» evident (Correspondent for Den¬ 
mark, T CiyAX'Dl, West J orders Grundforbedring). 

1068 United States. Forestry Service. — The sum of $400 000 fier 
year has been allocated to the forestry stations The investigations include : 
a) sylviculture, forestry work in general; b) utilisation of forest products ; 
c) pastures. 

a) The research station consists of a central bureau and about a dozen 
sub-stations situated cither in tlie forests or on private estates. Nurseries, 
experiment plots, forest reserved for studies or cultural work, upkeep, control 
against fixe, hydraulic work etc,, arc included in the routine, b) Researches 
on utilisation of forest products, paper pulp, improvements in manufactures, 
prevention of waste in timber yards and saw mills, where shavings, etc. repre¬ 
sent 41 % of the forest production Investigations are being made with ex¬ 
tracts employed in various industries r) Tlixee stations for pasture problems 
are situated in Utah, New Mexico and Arizona and arc concerned with the fol¬ 
lowing questions : rotation; re-sowing of impoverished pasture lands, con¬ 
ditions suitable for various forage plants . stock grazing as compared with hous¬ 
ing of stock; elimination of poisonous plants; water supply ; recognition of 
right of way in forest districts. (See GrEEI^E Y'S Report. (Director of American 
Forestry Service) and Revue des Eaux et Forits, Vol. 62, No. 7, 1924)* 

1069. The Tropical Zoological Station on Barro Colorado Island. — 
This new station is admirably equipped for tropical research. For information 
apply to J. Zetek, Ancon, C. Z., or from Dr. T. Barbour, the Museum of Com¬ 
parative Zoology, Harvard. {Setence, Vol. LIX, No. i 537 » ^9-24). 

1070. National Institute of Research on Colloidal Chemistry. — 
The American Chemical Society, the National Academy of Science, and the 
tTnited States National Research Council have discussed the projects for the 
foundation of a National Institute of Research on Colloidal Chemistry. 
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1071. The Yellowstone School of Natural History and Biological 
Station. — Funds for this Institute are being collected. Scientists interested 
in this Station are requested to assist by sending for use in its library, copies 
of their publications on botan3^ zoology, geology, paleontology, forestry, 
ecology, and related subjects. Communications should be addressed to Dr, R. 
B. Harvey, acting Director, University, Miimeapolis. (Science, Vol. LIX, 
No. 1338, 19-24). 

1072. Forestry Courses at the New York State College of Agri¬ 
culture. — Cornell University has designed a course to meet the require¬ 
ments of teacliers engaged in the subject of dendrology. There is also a course 
on general forestr3^ These courses are under the direction of Professor R. S. 
Hosmer, Head of the h'orestry Department, Cornell University. (Science, 
Vol. LIX, No. 1537. 19-4)- 

J073. Haiti. A Central Agricultural School is to be established by 
the Department of Agriculture* and in connection with the .school there is to 
be an experimental fanii. Similar schools and experimental farms will l>e 
established in different parts (tf the Republic, with a view to the improvement 
of agriculture in the island (HuUetin of the Ihin-Ameyican lJvi(>}i, Wasliingtoii, 
June, i024). 

1074. Hawaii: Report of the Committee in charge of the Experiment 
Station, Hawaiian Sugar Planters’ Association * for Year ending Sep¬ 
tember 30, 1923. — During the year under rejK^rt, <S(> 234 .seedlings were set 
out in the fields for trial, double the iiuml )er of any previous year 'fhe seedlings 
were distributed amongst the various districts. TIk .seedlings will be very 
carefully selected and only 15-20 will be sent to plantations for further 
trial. 

The most promising seedlings arc summarised in the report Many de¬ 
sirable plants have Ixen obtained from l^rahaina, H 109, and Stri|Kd Mexican 
as parents. (Prati', J. S B Ihc Inteinational Snf;ar Joiunal, Vol. XXVI, 
No. 306. I^mdoii, T924) 

1075. France: State Control of Medicinal Plants and Plant Extracts. 

— An official report dated ist July 1921, contains a rei)or1 of recent work 
carried out vsince the first sitting of the special Commission in April 1918. Since 
then the work has included conferenets, congresses, travelling scliolarsliips, 
special studies, scientific work for j^ropaganda ])UT}x)ses, experimentation and 
held tests, studies on acclimatisation and distribution of various species in 
France and in the Cfilonies and I’rotcctorates. 'J'wenty-eight local Cotnmittees 
are collatorating in this work and receive the support of tlie State Bureau 
concerning tlie drug products, scents, chemical preparation and distillery. 
71 ie President of the Sjx^ciul Commission is ITof. F. PerroT, Pharmaceutical 
Society, Paris. 

1076. Institut du Pin, Bordeaux. — Founded in J920 and associated 
vv'ith the Faculty of Science, the Institute fonns a technical centre for the resin 
industry of the pine forests of Laiide, wliich covers an area of i 000 000 liectares 
.and possesses a laboratory for research, an induvstrial bureau and archives, 
and provides a course of technical instruction. The resin from the Bordeaux 
l.^ide district is of excellent quality ; the annual output is about 300 000 quin¬ 
tals, The xnodnets for distillation come from uncut pine forests and the source 
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of extracts has principally been the Car6tie, the quality however being inferior. 
Studies have been made on the extraction of turpentine, chiefly by Gn,i»rER, 
and also on the utilisation of pine oil as a carburani in the manuafcture of resin 
ether, of wood acids, on the substitution of colophony by glycerine resinate, 
and the use of glycerine soaps in the preparation of paper 

1077. Centenary at Grignon. — The Association amicale des anciens 
eleves de T^cole d’agriculturc de Grignon ** has decided to celebrate its cen¬ 
tenary in June-J uly, 1and to hold a practical demonstration and a Congress 
for agricultural instruction (fournal d*agriculture pratique. Year 88, No. 29, 
^ 9 ^ 4 )- 

1078 Course of CEnology at the Agricultural Institute of Algeria,—* 

A sj)ecial coursi* was created in 1919 by Prof J li F\bri: with a view to the 
adaption to north African cf>nditions of methods of wine making employed 
in other coimtrus Tlic course is free, and open to all those who desire to ac- 
(juire knowledge vi wine making methods within the period of a short course 
limited to one week The instruction is purely practical, but may lx‘ supple¬ 
mented by visits to the clutd vintage centres of Algeria 

loyi) Agricultural Education in Dahomey. - Dahomey is divided 
mto 4 educational districts . Porto Novo, llolliketou, Allada, Cotonou, Ouidali 
and Mono, Alxmcy, Sa\anou, and Zavnanado , Borgou. Djougou, Atacatora, 
and Moyen Niger (BnlletfH de rAgenu Ghi^rale des Colonies, Vol 16. No 102, 
1924) 

)ovS< Groundnut Experiment Station at M*Bambey (Senegal).— 
The Station is rescr\ed tor grouralnut cultivation and has e\pt‘rinieiitil plots, 
plant breeding liilK)rator)% phyt<»path<)logdcal laT>oratory, etc It is undci the 
direct <ontrol of the laeutenant-tiovemor of Senegal. {Jotaual Ofjiciel de la 
UipHlfhqiie ]Maich, 1924) 

I obi Great Britain. Imperial Institute of Forestry, Oxford. — 
Tile Imperial Foiesti)^ Institute lias rcvseently been founded at ()xford for 
mstriiction in forestry 

The* Impen.tl I'orestry lustitute will be a ITiiversity Institution, the Pro¬ 
fessor of Forestry Ixiiig its Diitctor It will be under tlK control of a Board 
of (k>veniOTs n presenting the 1 'ni\ ensily and rK>veTnmcnt Departments concern¬ 
ed, under the Chau manslii]) of Ford Clinton, a Forestry Commissioner The 
educational work of the Institute will comprise' (1) ixistgraduate training of 
probationers for the forest servic'es and of other cjualified ix'rsons, {2) training 
of lesearch oflicers in sixx'ial subjects, and (3) provision of courses for selected 
ofHcers already serving It is intended that the Institute should maintain 
dose touch with and be of assistance to the various forestry training centres 
throughout the Empire Thus, in the case of overseas training centres which 
have no direct means of giving practical instruction in the latest systems of 
management os practised on the continent of Europe, it will be one of the 
functions of the Institute to arrange for such practical instruction to be given 
by members of its own stafl to students who have already completed their 
general course of training at their own Universities or Colleges 

If in any particular case it cannot undertake to give direct instruction, 
the Institute may amtsg^ that this should be given at some other place. It 
is proposed, for instance, that close touch should be maintained with tlie Royal 

~ AgK 4ng, 
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Botanic Gardens, Blew, whose unrivalled resources should be of great assistance 
to those students who may wish to study S3rstematic botany and economic 
products. Again, forest engineering is a subject which cannot be dealt with 
comprehensively in Great Britain, owing to the absence of logging operations 
on a large scale; arrangements will therefore be made as far as possible to study 
it practically in the forest regions of the Continent, or in certain cases in Canada. 
Similarly, the study of tropical silviculture from the practical point of view 
is impossible outside the tropics, and hence the Institute will maintain close 
touch with other institutions where this subject can be eflSiciently dealt with, 
such as the Forest Research Institute and College, Dehra Dun, in order that the 
best possible arrangements may be made in the interests of students who wish 
to make a practical study of tropical silviculture. 

Although the Institute is intended primarily to scrv’e the needs of Forestf}' 
in the British Empire, it will be open to qualified students of any nationality 
provided that there is sufficient accommodation Nor is it by any means in¬ 
tended that it should cater only for the requirements of State forest serv ices , 
now that timber and wood-pulp firms are becoming more a!id more interested 
m the management and working of forests on scit‘ntific and economic lines, 
the Institute should be of special \alue in providing them with fully tiained 
employees. Students admitted to the Institute may, in fact, be included luider 
any of the following categories :— (a) Those possessingDegree on Forestry, 
or a Diploma or equivtileiit certificate of li*iving satisfactorily completed an 
approved course of training in forc'stry, who have been st leelcd avs probation¬ 
ers for the higher branch of some fore.st service. (6) Graduates with honoms 
in Science, who desire to be<’ome .specialists in some branch of work connei ted 
with forestry, (c) Forest officers deputed to attend courses with the view of 
bringing their professional knowledge up tc» date (rf) Students of approved 
qualifications not included in the first three categories, who are admitted on the 
recommendation of overseas Governments (e) Students with a University 
traming in forestry who may wish to attend the Institute on their own account 
and at their own expense*. 

The course of study at the Institute will normally extend over one aca¬ 
demic year, beginning in October, and will be made sufficitmtly elastic to serve 
the needs of individual students. The subjects dealt with will cover the whole 
range of Forestry, and will include Silviculture (ICuroj^eun and Tropical), 
Forest Management (including Mensuration, Valuation, and working plans), 
Forest Botany (including physiology and anatomy of trec*s, mycology and 
pathology, ecology, and .systematic botany), Forest Zoology (including ent¬ 
omology), Forest Utilization (including the structure, properties, and uses 
of wood), Soils, Gimatology, Forest Economics and Policy, Forest Law, 
and Forest Engineering including Surveying. 

1082. The New ** Sir William Duim ** Biochemical Laboratory^ 
Cambridge. — In May last, with the legacy 6f £210 000 bequeathed by Sir 
William Dunn, a new laboratory was instituted at Cambridge. The cast of 
building and equipment amounted to £90 000. The laboratory is under the 
direction of Prof. Gowland HopfaNS. (Chemtstty and Industry, May, 1924)* 

1083. Student’s Competitions at Agricultural Shows in Cornwall. — 
Since the War, students' competitions at agricultural shows as adopted 
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in Cornwall, have met with interest. The following is a typical list of such 
competitions: i) A fat steer; 2) a long wool .sheep; 3) a utility hen; 4) six 
roots, either mangolds or swedes and six potatoes ; 5) samples of wheat, barley 
and oats; 6) identifying and naming grasses, clover and weed seeds and 
also naming grass, clover and weed seeds in a mixture of ten species in 
each case ; 7) identifying and naming grasses, clovers and weeds, 20 species; 
8) naming and valuing foods and manures. In judging the above, students 
have to take into account appearance and physical characters. The first 
five cases are judged by points, which are previously discussed and explained 
to the students. 

The Show Committee after consultation with the agricultural organiser 
and his staff draw up the list of classes, the prizes to be offered, fix a nominal 
entrance fee afid appoint judges When the competition is finished, the whole 
is open to the public for iiispt*ction. {Journal of the J^Iinistry of AsfrtcuUure, 
V0I. XXXI, No. 4, 1924) 

1084. Italy. New Order Concerning the Zoological Station at 
Naples. “ • The Guzetta Uffiaale, Nov. 20, 1923, No. 277, publishes the Royal 
Decree, 21st October *923. regarding the Station at Naples This constitutes 
a transference in full ownership of property situated in Porto dTschia, formerly 
owned by the heirs of Dr. A. Dohrx, and later confiscated by the State under 
decree No 470, April 10 The resources and powers of the Zoological Station 
include - an annual grant from the Ministry of Public Instmction and from 
the Municipality of Naples ; contributions from pnvate individuals and Italian 
and foreign Institutes ; arrangement of programmes of work , entry tax to 
the Aquarium and other sections 

All the Station’s publications will be issued under the Italian co\'er, but 
will include sections in the four languages (Italian, French, Tinglish, Gennan) 
used at the International Biological Congress. 

1085. Stock Breeding Experiment Station, Rome. According to 
the decree of Februaiy last, the ‘‘ Istiluto irattifero Agrario ” and the " Isti- 
tuto Zootecnico Larialc ”, are now combined to form one experiment station. 
The funds hitherto paid to tlic Agricultural Dairy Institute have l)een trans¬ 
ferred to the new stock breeding Institute 

1086. Oil Research Station of Imperia, Spoleto, and the Experi¬ 
mental Gantine ” of Arezzo and Milazzo. — The decree of iSth ^lay 
1924, includes these Stations imder the head of a single independant Insti¬ 
tution. Amongst other problems, an opportunity will be given to merchants 
to make experiments in olive growing and research in oil products ; specialists 
will be trained in olive cultivation and scientific oil production. Also, the 
study of vines and grapes relative to vinification, will be undertaken and 
research on technical questions. 

1087. Rural Schools In Italy. — Senator Faina is recognised as the 
originator of rural schools in Italy. In 1914-15, 20 were established in Umbria 
under the direction of Dr. Franchetti and 6 more in the following year. 
The war interrupted this work which was resumed in 1919-20. In Umbria 
12 more schools were opened, the number being increased to 30 by 1922 in¬ 
cluding 2 private schools and one for orphans of ^e war. 

To develop the scheme proposed* by the Senator in 1922 the ” Ente Na- 
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zionale |jer la Scuola Riirale ” was formed with the support of the Ministry of 
National Economy and Education and the Emigiation Committee and others. 
The object is to train children as regards their powers of observation and re¬ 
flection, but, without, alienating tlieir interest in ratal life. 

In addition to the schools of Umbria, others were opened in Calabria and 
Campania and by 1923 the number reached 50, having 1066 boy and 92 girl 
pupils, and in the following year, other schools were opened in the Abruzzi. 
and Marche, and in I^iediiiont, where the scholars numbered about 30 000. 

In 1924 the numbers amounted to 97, the pupils being mainly sons of 
farmers. 

Special courses have hei n arranged at technical institutes and schools 
of agriculture both elementary and professional, the syllabus including :— 
a) natural history (geology, botany, zoology and hygiene); b) physics and chem¬ 
istry with special reference to application on the farm ; c) administration, 
political economy, etc The course lasts three years ; Justmetion is given for 
three hours at a time ; excursions are made and practical work carried out. 
The course is held simultaneously with the ordinary school session and ends 
before the harvest The schools are open to boys and girls of all ages. The 
schools are well equipped for demonstralioii piirjx>ses 

The technical course lasts two years and includes: agriculture and 
stock breeding. Fully cjualiiied teachers are emplo 5 ’'ed A collection of 
seeds, fertilisers, etc., farm implements and stock, are available for the 
students. 

The results have been very vsuccessful and there is a demand for further 
schools in different parts of Italy ; next year these should number alxail 300. 
{Ente Nazwnalc per la Scuola Rurah, pubbl. n. 14. Rome, 1924). 

J088, Course of Industrial Biology at Milan. -- At the suggestion 
of the " Istituto Sieroterapico Milanese*' a course of 10 lessoas on biology 
has been arranged, each of wliich will consist of thtorelical and practic'al work. 
The course is intended for giacluates in agricultural chemistry and phannacy, 
and the heads of industrial concerns 

1089. Course on Floriculture and Gardening in S. llario Liguria 
(Genoa). - * On the 20th 1924 at the R vScuola pratica di Agricoliufa 
Marsaiio ", a nine monthus course was instituted for the training of horticul¬ 
turists, especially for those going to South America, particularly the Argentine. 
The general Commissioner for Education has instituted this courst% which is 
largely supported by the Ministry of National lu:onomy 

T090. National Poultry School in Liguria (Genoa)* — At the 
" Stazione Sperimentale Ligure di PoUicoltura e Coniglicoltura (poultry and 
rabbits), a theoretical and practical course has been started. The former 
includes: anatomy and physiology of fowls; breeds; natural and artifeial 
incubation; feeding; diseases and hygiene; statistics of importation and ex¬ 
portation ; study of international progress in aviculture ; by-products; equip¬ 
ment ; book-keeping. 

Tlie practical part includes: poultry runs; natural aud artificial incuba¬ 
tion ; rearing ; natural aud artificial fattening; breeding; preparation of poul¬ 
try for table ; eggs ; preparation for shows; diseases; hygienic measures. The 
course is strictly practical. 
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1091 . Switierland. Report of the Central Experiment Station, 
Llet>efeld, near Berne. — Part II of the Agricultral Yearbook of Swit¬ 
zerland includes a report of the work of the “ Etablissements f^^raux d'essais 
et d’analyvSes agricoles ” for the years 1920-23. 

The work is regulated to a large extent by economists and is largely di¬ 
rected to problems of practic'al interest With the collaboration of the various 
centres, and at the lowest possible cost, it is proposed to take advantage of the 
practical application of the results obtained by research. It should be noted, 
however, that it is necessar}^ to make a compromise between the demands and 
the distribution of public funds, w'hich in rt^cent years has become a difficult 
matter. 

After a general survey of the regulations concerning organLsation and cen¬ 
tral administration, the Report deals in de tail with the following fields of ac¬ 
tivity : 

1) General administration and agricultural development Liebefeld is, 
as far as conditions will allow, managed as a farai for intensive culture ; the 
statistics for raw materials obtained there are of special interest to the fanner 
and are usefixl for making comparisons 

2) Trade control in agricultural materials It is in the matter of con¬ 
trol that the general public, and particularly the fanner, although inteiested 
from the business standpoint, have little knowledge of tlu* working of affairs 
The suppression of this service woxild without doubt have an immediate and 
a disadviiiitage<ius effect on the market, not only for fhe buyer, but also for 
trade generally It will readily be admitted that every one coucenied should 
lx‘ in touch with the market prices of agricultural products, and the means by 
which they arc controlled. The data supplied by the reporter gives an in¬ 
sight into the general position and shows the importance of the drawing up at 
an early date of a federal law for the control of trade in agricultural essentials. 
It is only by means of such a law that imifonnity can be maintained as regards 
the control of trade in seeds, fertilisers, forage, protective measures, etc , and 
such regulations are necessary in the interests of the buyer and for the protec¬ 
tion of commerce. 

3; Experiments and analyses. The aim is to find new methods on an 
economic basis for agricultural production In recent years, during the period 
of stagnation, inventors and those engaged m industry, advertised many no¬ 
velties on the markets, so that the research stations could wnth difficulty keep 
in touch with tliese new' products and also nmintain their usual experimental 
work. As regards crop production, the central administration is carr}ing 
out tests in conjunction with other researc'h stations with respect to new 
leitiHsers such as : exitor agral ”, * fertilisa ”, ” nitragin ”, ” smteriffios- 
phate A ”, and also with a view to the eiicouragenieut of the scientific use of 
non-artiffcial manures. In addition, comparative crop tests have been made 
with cereals, potatoes, and other root crops, forage tests including selection 
of red clover and MolUoius albus of American origin. 

4) The central administration has continued to show a marked interest 
in live stock especially the feeding of dairy cowrs, young stock and pigs. These 
tests have been made in coUabc^ration with the Agricultural Chemical Station, 
the Dairy and Bacteriological Institute, Bexne, the Institute of Physiology 
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and the Polytechnical School, Zurich. Feeding tests are carried out on foods 
such as dried fruits, apples (undried), molasses feeds, tomato cakes, dried tur¬ 
nips, cacao dour, sugar cane molasses, melon-pip cakes, and also with silage 
prepared both by the ordinary and the electric method, and maize silage as 
made in America. These experiments are often costly, but allow the farmer 
to obtain a real knowledge of the value of the new products. Of general in¬ 
terest also are the tests on the use of fish meal for pigs, milk substitute for young 
stock and feeds for dairy cattle. 

4) Recent work. A rdsum^ is here given of investigations now in pro¬ 
gress showing the contact of the Institute with experts, agricultural organisa¬ 
tions and the general public. A list of publications, conferences, and shows 
is also given (** Bericht der Zentralverwaltmig der schweizerischen hindwirt- 
schaftlichen Versuchs und Untersuchmigsanstalten fiber die Tatigkeit in der 
Jahren, 1910:1923’*, compiled by Dr A SciiMiDT, Zenlralverwalter, hiebe 
feld, Berne). 

Congresses and Conferences, 

1092 Great Britain. International Seed Testing Association. - 

The Fourth Intemationrl Seed Testing Congress was held at Cambridge on the 
7th to the 12th July, and included visits to the RothhmvSted Exixrimental 
Station and the British Umpire Exhibition wheie the Agricultural Section 
has a distinct educational value An excursion programme was also arranged 
from the 14th to the 16th July to enable the delegates to visit the warehouse 
and seed cleaning plant of the h^astern Counties Fanners' Co-operative 
Association Ltd., the seed establishment of Messrs Sutton and Sons, Reading, 
and the Roy«nl Botanic Gardens, Kew 

The Congress was attended by official delegates from the following countries: 
Argentina, Belgium, Canada, C/echo-Slovakia, Denmark, Ug>l)^» Ivnglaiid and 
Wales, Finland, France, Germany, Crreece, IlolUind, Hungary, Irish Free State, 
North Ireland, Lithuania, Norway. Poland, Rumania, Russia, Scotland, Swe¬ 
den, Switzerland and the Ukraine. The International Institute of Agriculture 
•at Rome was also represented, and officials of the United States Department 
of Agriculture attended. 

With one exception the basiness meetings of the Congress were held at 
the National Institute of Agricultural Botany, Cambridge. The one exception 
was the meeting held on Wednesday afternoon, the 9th July, at the School 
of Agriculture at which a large number of repesentatives of the British seed 
trade, and of the First International Seed Trade Conference, which was being 
held at London concurrently with the International Seed Testing Congress, 
were present. 

The Congress was opened on the 7th July by Sir Lawrence Weaver, Chair¬ 
man of the Council of the National Institute of Agricultural Botany, who wel- 
coiuc cl the delegates on behalf of the British Government, the Minister of Agri¬ 
culture and Fisheries, and the Council of the Institute. The test of the day 
and the whole of the 8th, 9th and loth July were devoted to the reading and 
discussion of the following papers:— The Offiejal Seed Testing Station for 
England and Wales by Mr. A. Kastham, Cambridge. Report on the work 
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of the European Seed Testing Association and the expense connected with 
this work, by Director K. Dorph-PETERSE|x, Copenhagen. Proposal regarding 
regulations for the European Seed Testing Association, by Director A. Voir 
kart, Zurich. Uniformity in Seed Testing Reports, by T. Anderson, Edin¬ 
burgh. Determination of the Water Content of Seed, by Dr. Y. BucHHOtz, 
Christiania. “ Are not the percentages by weight of the weed seeds, and the 
names of the species which occur most fre^iuently, to be quoted in each purity 
determination, and which species must always be coimted as weeds ? 
Profesjsor L. Bussard, Paris. Report on the work of the Dodder Committee 
appointed at the Copenhagen Congress ])y Director Dr A V . Dkgen, Budapest. 
" TheLongevity of Seeds ”, by Director A. V. DEGEN, Budapest. ” Germinat¬ 
ion Tests, especially of Clover and Grass Seeds ” by Professor Dr A VoiGT, 
Hamburg ” (kTinination Investigations by Dow Temperature ”, by Director 
Dr. W FR.VNCK, Wageniugeii Report on the determination of provenance 
established by the A.ssociation .by Director Dr. A. Voekart, Zurich ” Va¬ 
luation of Hard Seeds and Delenninalion of Broken Seedlings ” by jVIr Edgar 
Brown, Washington, and l)i G PamaiER, Vienna Investigations of seeds 
which are not fully matured, and determination of the germinating power 
in the soil of such vsecds, by Directc)r K DoR)»n- PETERSEN, Copenhagen. ” Da- 
Ixiratory and field investigations on the purity of strain and investigation of 
diseases which aie transmitted by the seed ”, by Director Dr Fr, Chnieear, 
Bnmii, and Dr Gi^ntner, Munich 

Work of the Association of Official Si‘ed .^^nalysts of Xorth America, by 
Professor M T Mi"NN, Geiiev'a, K Y. 

A r<.port on the jiioixcdings of the Congress, which will include full copies 
of the above pajH'rs, is in preparation and will be placed i>n sale by His Majesty's 
Stationery Offic(*, I/mdon at the earliest date |x>ssible 

The work of the Fanopean Seed Ttsting Association under tlie able direc¬ 
tion of Director K Dorph-PETERSEN, in the divStribution of seed samples for 
comparative tests has already l>een described in an earlier Review’ (see /«- 
iernattonal Review of the Scieme and Practice of Af^riculture, K. Dorph-PETER¬ 
SEN, European Testing AvSsociation, pp, 317-321, 1923) At the Cambridge 
Congress Director DoRPli PETERSEN indicated the developments vvliich h*iv’e 
taken place in this work 

Director Dorph Petersen referred to the arrangements that have been made 
with the Inteniational Institute of Agriculture at Rome to publish «irticles 
and papers on work lelevant to seed testing. MivSs Yeo, at the Chairman's 
invitation emp^sised the importance of centralising iiifonnation on agricul¬ 
tural subjects at the Institute and drew attention to the forthcoming advantages. 
Evidence of this was duly noted from the latest monographs and reviews, 
published copies of which had been sent for the use of Congress members. 
The Institute has undertaken to reserve about 100 pages each year in the 
Quarterly Review for reports on seed testing work. Reference is also made in 
the Constitution of the International Seed Testing Association (see below) 
to the further developments of co-operation between the Association and the 
Institute. 

Draft Statutes for the Seed Testing Association suggested by Director 
Dorph-Peterseu and Dr. Volkart were discussed at the Congress and a Committee 
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was set up to prepare a draft Constitution. The following Constitution was 
subsequently considered and approved by the Congress. 

Constitution or the Internationai, seed testing Association. — 
I. Name and obpct. Under the name of the International Seed Testing As¬ 
sociation, a union of Official Seed Testing Stations with legal domicile at the 
residence of its President exists for tlie purpOvSe of advancing all questions coti- 
nected with the testing and judgment of seeds The Association seeks to 
attain this object through; 

(a) Comparath»e tests and other researches directed to achieve more 
accurate and imiform results than hitherto obtained 

(b) The formulation of uniform nietliods and unifomi terms in the anal¬ 
ysis of seeds in inteniatioiial trade 

(r) The organisation of international congres.'>es attended by repre.seiit- 
atives of Official Seed Testing Stations for the purpose mutual deliberation 
and information, the publication of treatises and reports on seed-testing and 
mutual assistance in the training ot leclinical officers 

2. Membership The following may be members of the Association : 
{a) Official Stations which deal entirely oi to a considerable extent with 
sc‘ed investigations and ate directly controlled b) Governments 

(ft) Similar Official Stations managed by the Tnsfitutions or Conxirat- 
ions and effectivel,v controlled by ('rovernments 

(c) Associations of official seed analysts 

Each member engages to take active part in tht‘ work of the asscx'iatiou 
and each subscribing member recei\es a free copy of the Association's publi¬ 
cations. 

3 Finance The income of the Association is derived from . 

{a} Ordinary annual contributioiKs from its members 
(ft) Extraordinary revenues 

The amounts of the amiual contributions will be approved at each general 
assembly of tlie Association for at least the eiismng tliree years. They will 
be paid either by 

{c) A Government on behalf of aU the Official Staiious in that countiy, 
the sum not to exceed fifty pounds sterling per annum 

(d) An Official Station or an Institute 

(e) An Association of official analysts. 

When the contribution is in accordance with clause 3 (r) all Official Stations 
in the contributing country have the right of membership and voting subject 
to provisions of clause 8 . The amount of the contributions will be so fibced 
that they are sufficient to cover the cost (/) of the publications of the Associat¬ 
ion (g) of comparative tests and other researches (h) of stationery and clerical 
assistance 

4. Meetings, Committees and Administration. A congress will be summoned 
by the Association approximately every third year and at the same time the 
General Assembly of the Association win meet. At this Assembly the following 
ElMfCutive Committee and officers will be elected: — 

(a) The President. 

(ft) The Vice-President, 
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(c) Not less than three nor more than five ordinary members of the 
Executive Committee. 

(d) Two substitute members of that Conimiltee 

(e) Two honorary auditors and one substitute who shall not be members 
of that Committee 

All the foregoing must Ixj technical officers in direct charge of Official Seed 
Testing Stations 

The General Assembly shall also elect such further Conmiittees as may be 
nccessar}^ for the better ordering of finance, research, publications, etc All 
such Committees and officers shall hold office until the next General Assembly 
of the Association, 

The General Assembly will decide as to place and date of future congresses, 
wiD nominate as honorary members men who have, by reason of their seed¬ 
testing work or their labours on behalf of the Association, especially deserved 
this distinction. 

By resolutuui of the ExecuUx'e Committee a Ck'iieral Assembly may be 
summoned at other times than that of the triennial Congress 

The (kneral Assembly forms a quorum w^hen 10 members with the right 
of ^oting are present 

5. Despaiik of business. The Executive Coimmttee will consist of the 
President, the Vice- 1 'resident and its ordinary memV^ers When by reavm 
of deatli or prolonged inabihty to serve, an ordinary member is xmable to assist 
in tile despatch of business, the President ma}^ call upon the seivices of either 
or both of the substitute members The accounts of the Association shall be 
audited in each year by the two hoiioiary and the audited accounts shall be 
circulated annually to all members with the Executive Conixuittce’s re|X)rt 
on the year’s work. 

The Executive Conunittee will make decisions as to current expenditure, 
will elei't sub-conimittec‘sa and approve the business of the Congress When 
the General Assembly is not a quorum the Committee lias power to make final 
decisions on llnaiice and the next place of meeting for the Congress. In case 
of equal voting on the Committee the PrevSident shall hav e a casting vote. 

6. The Presiat n( The President will preside over the General Assembly 
and the Executive Committee and at those sessions of the Congress at which 
important ttx’hnicjil resolutions tire passed 

He will, iis Chairman of the P^ecutive Committee and with the Conmiittees* 
knowledge and approval, take the initiative in conducting the business of the 
Association, in mtercoutse with Governments and other Associations whether 
of Official Stations and seed analysts or of members of the seed trade He will 
arrange, in consultation with representatives of the country where the Congress 
is to be held, {a) the programme of the Congress, (^) the proposals for the 
Chairmanship of the Congress, (c) the admission to the Congress of observers 
and guests. He will summon the meetings of the Executive Committee, will 
be an ex-officio member of all other Committees and Sub-Committees of the 
Association and will supervise the publication of the Association's reports. 

The President shall have power to appoint a ^cretary-Treasurer to assist 
him, at such remuneration os may be approved by the Executive Committee, 
and will be responsible for (a) the safe custody of the property of the Associa- 
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tion, (6) the proper disbursement of its funds, (c) submitting to the auditors 
proper accounts. 

7. The Vice-President, In the absence of the President from meetings 
of the General Assembly or the Executive Committee, the Vice-President shall 
take his place. 

8. Assemblies and Congresses ; Delegates and Voting. Every member of the 
Association will be entitled to attend the General Assembhes and Congresses. 
The Executive Committee will before each Congress take into account (a) the 
contributions of the various coubtries and members and {b) the importance of 
the work of the OflBicial Stations which they represent, and will determine the 
number of votes, not exceeding five, to be exercised by the delegates from each 
cotmtry, in voting on the reports of the Committee of the Association. Voting 
will be by secret ballot, if so demanded, otherwise by show of hands. Reso¬ 
lutions will be carried by a majority of those present and voting. In case of 
equal voting tlie President shall have a casting vote. 

g. Voting by Corresponde^ice. In the event of any importuat question 
arising between meetings of the General Assembly, the P^xecutive Coimnittee 
may refer it on a voting letter to the members of the Association and may act 
on the decivSion of the majority of the members who signify their wishes by 
such written vote. r 

10 Withdrawal, Dtssohifion, etc. Withdrawal of countries and meml^ers 
can only take place at the end of the calender year and the President must be 
advised at least three months l)eforehand of the intention to withdraw. 

Dissolution of the Association can only take place when a General Aascmbly 
summoned for this purpose shall have voted for it by a three>fourths majority 
of those present and voting 

Any proposed alterations in this Constitution are to be prepared by the 
Executive Committee and communicated in writing to the members at least 
two months l>efore a General Assembly, at w'hich they are to l)e moved. Re¬ 
solutions effecting such alterations must be earned by a two-thirds majority 
of those present and voting. 

II. Relations with the International Institute of Agriculture The Association 
will, in respect of publications and in such other ways as the Executive Com¬ 
mittee may find convenient, work in co-operation with the International 
IttvStitute of Agriculture at Rome. In the evetit of the dissolution of the As¬ 
sociation any assets held by the Association shall l>e handed over to the In¬ 
ternational Institute. 

After the Constitution had been approved, thfc Congress proceeded to 
appoint an Executive Committee, with M. Dorph-Petersen as its President. 
Committees were also elected to deal with the following matters:— Research 
for countries with Temperate Climate ; Research for coimtries with Warm 
Climate ; Provenance, determinations ; Hard Seeds and Broken Seedlings ; 
Moisture Content and Drying; Investigations of genuineness of Variety and 
of Plant Diseases; Dodder, Beet; Publications and Registration. 

An invitation from the International Institute of Agriculture to hold the 
next International Congress in Rome, was uninimously and cordially accepted, 
and it was agreed that this should be held during the first half of May, 

^927. 
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1093 . Spain. World’s Poultry Congress, Barcelona, May, 1924. — 

The sections numbered four and were devoted to : 1) research and investigate 
tion work on biological and feeding questions; 2) State aided and voluntary 
efforts to develop the poultry industry, inclusive of educational work; 3 ) hy¬ 
giene and disease ; 4) national and international trade in eggs and poultry. 

Amongst the papers contributed were the following ; Future Mendelian 
investigations (PuNNK'rr, Cambridge) ; Colour inheritance (Gmci, Bologna) ; 
Sex reversal ni the domestic fowl (CrEw, Edinburgh) ; Gynandromorphism 
(PRZARD, Sand and Garidroit, Paris). 

The chief impressions gained from the papers are that: i) transport dif- 
ffculties are common to most countries; 2) diseases of poultry are on the in¬ 
crease and preventive measures are largel}' used in the United States and con¬ 
tinental countri^s, and lestrictions are enforced ; 3) there is a general impro¬ 
vement in all countries in the class of poultry k(‘pt and the industr}' is increasing 
in value ; schemes for ihv cerlifving of breeder's farms, birds, hatcheries 
and nu‘thods of management are being adopted by the Canadian, American, 
New Zealand and other Govemint nts with systems of inspection and registra¬ 
tion ; 3) Holland, Denmark and Cccho-Slovakia are giving s}>ecial atten¬ 
tion to production and c<^operative marketing. 

The following resolutions were adopted a) That it is desirable that avi¬ 
culture research institutes, similar to that descrilx^d in the report of H. 1 C. Dade 
t>f I^ondon, should Ik* established in all countries ; 6) that it is desirable that the 
measures adojiteci by the Italian (loveniment vshould be initiated everywhere 
w'here the need iwS felt, by means of the creation of aviciiltural Resc^arch Stations 
in existing agricultural institutes ; c) that it is desirable that uniform examina¬ 
tion niles should be iixed by international convention for the international and 
national egg trade , </) 0 that the standards of the coimtry of origin should 
communicated to the respective federations and associations of all countries ; 
2) that the vanous bree ds to be judged at exhibitions should be defined with 
greater preci.siuii by ineasuremeiits of different parts of the body and by a 
statement of size and weig ht, and to establish a Committee (Reject¬ 
ed). e) thiit an Intemntional Federation of A\iciilture should l>e constituted 
(left to ScKUelies) , /) that the Ministries of Agriculture, railways and Customs 
of the different countries should get into touch to arrange : 1) tluit a uniform 
tariff be fixed for the ddi^'cry and return of exhibits; 2) that the documents 
to accompany consignments should be simplified and standardised ; 3) that 
the Custums fomuililics should be simplified ; 4) that the Customs formalities 
should be carried out on exhibition premises; 5) that the certificate of the 
Committee apd veterinary officer slmuld be accepted on return for passing 
the frontier. 

In the section of hygiene and disease the following speakers took part: 
MM. Trucks and STAUD of the Pasteur Institute, Paris, Uanfranchi and Sabi 
of Bologna, Heneppe of Rotterdam, Ueynen of Belgium, BrumpT of Paris, 
Panisset and Verge of Alfort, and Haring of California. The subjects 
included: vaccination against cholera, t3rphoid and diphtheria; tuberculosis 
by the method of intradermorcaction, the control of mycosis, mites, argasidae, 
and helminthidae. The ethnographic papers include: the Catalan breed 
(ROSSEIX y ViUl), the Chile breed, with blue fCASTEiXO, Barcelona). 
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In section 4) is included, reports on production in Czecho-Slovakia, France, 
Italy, England, Denmark, United States, Holland, Spain, India, New Zealand 
and Burma. 

An International Poultry Exliibitioii was held simultaneously. [Revue de 
Zooiechmc, Year 3, No. 7, Paris, 

log^. Egypt* International Geographical Congress, Cairo, Aprilt 

1925* — On the initiative of H. M. THE King of P^GYPT and under the Pre^ 
sideiicy of S. Adeky Pasha YrghEN, the above Congress will meet in Cairo,^ 
probably from the 2-12 April 1925. The programme includes VIII sections, 
covering the various aspects of scientific and commercial geography, and also 
agriculture and irrigation. The official languages of the Congress will be Arabic, 
Ii)nglish, Italian and French. 

In addition to the Meetings, excursions will be arranged to Aswan, the Gulf 
of Suez and the Red Sea. Coiiumications should be addressed to the General 
Secretary, Organisation Committee, Royal Geographical Society of Eg5’pt, 
45 rue Cheikh Youssif, Cairo 

1095. United States. International Botanical Congress, Ithica, N. Y. 

32 June to 1 July 1924. — P'or information apply to the Secretary, Botanical 
Gardens, St. Louis, Missouri. 

1096. France. IV International Congress fot the Middle Classes, Paris, 
2-4 June 1924. — Subjects dealt with at the Congress - Social duties of tile 
intellectual world towards the middle classes (Prof. Feoriani, Milan) , Profes¬ 
sional Internationalism and internal affairs (Schwiedeand, Vienna) , Means 
for the developmt'iit and inijirovenient of the middle clavss peasants (Vuignier, 
Palis) ; The peasants and agrarian reform in Czecho-Slovakia (Viskovsky, 
Prague); Housing problems of the middle classes (Manoieescu, Bucharest). 
For information apply to M Dufourmenteeee, 95 Avenue Kleber, Paris (16). 

1097 . Italy. Illrd Annual Meeting of the “ Sylva Mediterranea ” 
Florence, 27-31 May, 1924. — The International Forestry League for Medi¬ 
terranean Countries was fonned with a view to the study of sylvicultural 
problems in the Mediterranean coastal regions. At the Meeting the chief dis¬ 
cussions dealt with the reafforesLation of calcareous districts. The following 
papers were read :— On the planting of certain exotic resinous trees on cal¬ 
careous lands (LiCKEiy) ; Reafforestation in Sardinia (AlyEEGRETTi) ; The re¬ 
afforestation of inomitain areas according to botanical distribution (Guinirr) ; 
Characteristics of vsylviculture in the Mediterranean regions (MERENDT) ; Eli¬ 
mination of undergrowth and reafforestation in arid zones (Pavari) ; Reaffo¬ 
restation of Monte Cesane near UrMno (Ferrari). 

Visits were made to the reafforested districts on Monte Morello near Flor¬ 
ence, the pine forests of Duke Salviati at Migliarino, near Pisa, and also to the 
forest of Vallombrosa, formerly the headquarters of the School of Forestry. 

For information apply to Prof. Pavari, R. Istituto Superiore Forestale, 
Florence. ^ 

1098 . International Refrigeration Conference, Rome, Spring, 1927. 

1099 . Poland. Xlll. International Agricultural Congress, Warsaw* 

At the International Commission of Agriculture, Paris, July, i 9 ^ 54 » 

it was decided at the suggestion of Dr. Littoslawski, supported by Prof. Alpe 
(Italy) that the next Congress should be held at Warsaw, probably in Septeiubc^r, 
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1^25. The organisation will be arranged by the same Commission which met 
in Ivondon at the Ministry of Agrictdture. 

1100 . Germany. Colonial Congress in Berlin, 17-18th September, 1924. 
— The work of the past 40 years was discussed being divided into six sections; 
political; economics; tropical medicine and hygiene; missions, schools and 
communal problems; colonivSation ; geography and etlmology and natural 
sciences. Hon. PrCvSidcnt, Archduke Adcilph Frederic of Mecklenburg; Presi¬ 
dent, Dr. Seitz, President of the Gemvm Colonial Society. 

I roi. Argentine. Historical-Geographical Congress in Buenos Aires, 
12 October, 1924. — This Congress was held in conjunction with an exhibition 
of laboratory and scholastic equipment, litographic apparatus, radiograx)hy, 
photography, etc. The Congress and Exhibition were under the patronage of 
the President of the Republic and the Ministry of Education for i\rgcntina. 

I'or information ap]d}' to the Secretiiry of the Congress, Calle Rccoiuiuista, 
liuenos Aires 

1102, Brazilian Congress concerning Oleaginous Products, Fats 
and Resins. Rio de Janeiro, 7-12 September, 1924. — The Socied«ade Bra- 
sileira de Chimica *’ has supported this Congress, to encourage scientific and in¬ 
dustrial progrcvSS in refdeiioe to tnl products, fats, waxes, resins and other sub¬ 
stances of native origin The Congress was under the patronage of the Ministry 
of Agriculture, Dr Miguel Calmon, of the above Society and of the Club de 
P!ngenharia There were tlm^e S(‘ctions: i) {Agriculture) Agriculture in the 
State, botanical clas.sificalion, cultivation, soils, manurevS, climates, cost of pro¬ 
duction, yield, export, import, injurious insects, improved methodvS, economic 
and vScieiitific improvements. profits 2) [Sc leniific) h^'ormation of fats in plants, 
classification of oil plants, per('eiitag(‘ of oil products in plants, Brazilian veg¬ 
etable oils from the ('hemical and pharmaceutical standpoint, digestibility, 
extraction, refining, waxing and eliTninatioii of odours from fats, waxes and 
resins, adulteration and fraud, systematic and chemical analyses, classification 
and terminology, oils as foods, fuel and lubricants, biological study of vegetable 
fats; 3) [Industrial and commercial). Fats, waxes and glycerine, soaps, etc. 
study and preparation of ravv materials, extraction, refining, elimination of 
odours, oil products as feeds, medicines, fuel and lubricants Oil cakes for stock 
and the utilisation of fats, w^axes and resins in the various industries, value of 
castor oil by-products, machiner>^ in Brazil, advantages and disadvantages 
of gas, petrol, elcctricit}' etc., in indUvStiy% organisation of industrial w^ork, 
hygiene, hydrogenation of vegetable oils, classification of product.s from the 
commercial and industrial standpoint, legislation, agriculture, industry and 
trade in Brazil, standardisation of industry insurance of factories for lin- 
ters, oil cake, flour, soap, glycerine, stearine, etc.; export and import tariffs, 
transport and its improvement, protective tariffs, standardisation of transport 
home and foreign ; advertisement, economic clavssification of waxes, resins 
and fats. 

Contemporaneously with the Congress a Machinery F'xhibition was held. 

1103 . Spain. XVth Forestry Congress in Valence. — Several im¬ 
portant conclusions have been arrived at respecting the protection of national 
forests. A Forest Commission was nominated and empowered to take the ne¬ 
cessary steps to carry out the improvements. These decisions should lead 
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to useful legislative and technical measures, for instance : <i) national territoiy 
might be divided amongst the fanners as forests and pasture; b) the forest 
zone should include all territory which cannot be permanently and economically 
cultivated, but which may be suitable for woodland areas. 

At present the first requirement is to make a full list of the protected 
woodlands, in which should be included all territory already marked for af¬ 
forestation, as stated in Art. t of the Decree, 24th June, iqo8. The catalogue 
should specify the water basins, beginning with the most important. All such 
territory vShould be under the control of the forestry administration, with the 
object of obtaining and keeping up a good quality stand It is important to 
reserve a sufficient area of I'oppice land, also to rcvServe as much land as possible 
for pastures, to allow of the upkeep of stock in a given locality Any other 
areas of such public territoiy^ should be reserv ed for the Hnte propietario *' 
so that it may be turned to the best accomit by the State, which is responsible 
for forest protection and for the .siippl}" of wood in’ the coimtry After llic 
lapse of fifty years, reafforestation should have been corritH.! out to the extent 
of I million hectares. 

The incliLsion of territory in the aforesaid catalogue tends to bring such 
territory under public control, and in cUvSe of expropriatitui of a proprietor who 
not being willing to acc(q>t the given terms, offers ing^ns of meeting tlxe diffi¬ 
culty. The cost of reafiorestation uill eventually be met by th(^ " Knte pro¬ 
pietarioby means of a re-iinbouivSement To facilitate the execution of 
further improvements, it is propo.scd by the “ Director Ckncral de Agricnltura 
y Montes '' to establish a " Caja Forestal Central with an adecpiate fund, to 
deal wdth the existing situation 111 a .satisfactory manner {E^paila horestal 
Year X, No q8 1924) 

1x04. United States. Forest Service Research Conference, Madison, 
Wionsin. - At this CongreSvS held recently thiee general subjects wen^ considered: 
— 1} re-search nsuits in the study of forest fires, their control, prevention and 
prediction ; 2) the technique (;f measuring and estimating the growth and yield 
of timber of various tyjx^s luider the widely varying forcvSt conditions in the dif¬ 
ferent sections of the country ; 3} the standards of forest practice for the various 
regions, wliich are necessary to keep forest huids productive, 'lliis subject 
was considered from two standpoints, representing different levels of attain¬ 
ment : a) the minimuni re(juitements in forest practice which are necessary 
to prevent forest devastation ; b) desirable forestry^ practice, a standard now 
prevailing on the National Forests because of their being under the control 
of the Forest Service. {Science, Vo\. IJX, No. 1539, June, 1924). 

1105. Second National Symposium of Colloids, Chicago, 18*21 June 
1924. — The r925 the Congress will be held at the University of Minnesota. 

I to6. Meeting of the American Society for Advancement of Science, 
23 December 1924 to 3 January, 1925 at Washington, D. C. 

1107 . XX Meeting of the American Society of Horticultural Sdence* 
Cincinnati, 27-29 December, 1924. 

1 x 08 . XXXIX Meeting of the American Chemical Society, Washingon, 
19-21, November, 1924. 

X 7 09 . France, Congress of the Federal Vinegrowers Association, Dijon* 
18-19th June, 1924. — The chief decisions taken included a protest against 
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the Customs regulations in force between France and Tunis and between Tu¬ 
nisia and Algeria; equal protection of agriculture and industries, and the in¬ 
crease of protection against foreign wines; rigorous application of regulations 
concerning wines vSold without guarantee of origin; authorisation of the Ministry 
of Agriculture, similar to that of the Board of Trade, for claiming additional 
taxes, sugaring of wines up to the maximum of 2 50 kg. per hectolitre, suppres¬ 
sion of sugaring in the case of secondary wines and those of inferior quality. 

I no. Potato Congress, Limoges, 6th June, 1924. — Subjects discuss¬ 
ed :— Methods of increasing yield (Hiltier, Institut National Agronomique) ; 
Methods of improving the potato trade, selection, packing, marketing (Poher) ; 
Improvements carried out in Holland on crossing and selection, and the support 
of the Dutch Government (Sevenster, Agricultural adviser, Holland) ; Im¬ 
proved varieties of tulK^rs (MoTTET, Vilmorin establishment); Causes of degene¬ 
ration of potatoes (FoiCX, Director of the I’hytopathological Station at Paris) ; 
Methods of seed seleotion (DrcoMET. School of Agriculture, Grignoii) , Di¬ 
seases of potatoes and cupric Ireateineiit (P'RON, Institut National Agronomi¬ 
que) , Damage caused by D()ryphora (Feyteav) , Control of Doryphora) 
(Bacon, Director of llie Agricultural Service of Dordogne) , Cultivation of out 
of season potatoes (IUSSARJ>, A.sst I)in‘ctor of the Seed Station, Paris) ; I/aige 
scale conservation of |K)tatoes (Dessaeks, Director of the Agricultural Service, 
Haute-Vienne) , Cold Stoiaire of potatoes (Sigm.vnn) . The during of tubers 
(Lemonnier) . On the starch of ]K)tatoes (Nottin) , Improvement of imple¬ 
ments for nidiiual woik (Col tan) 

lui Oongr^s des Liangs, Paris, 14-15 February, 1924. Under the 
auspices of the Paris-Orle<uis Kailwa}', interest hjis been aroused in the pro¬ 
ductivity of ti‘ fish ponds of Sologne At the Coiiguss, Prof. made an 

interesting communication respecting the progress effected m the breeding 
of carp M (iAEEOis, ConvSCT\ aleur des Ivaux et P'orSts, lias experimented on 
the breeding at P'imes of indigenous carp. Prof LEi;er disi'ussed the feeding 
of pond-hsh in relation to yield, and the classification of ponds according to 
the quantity of plankton contained ptT cubic metre. M GuivNAUIj dealt with 
production from the stiindjxiint of lailway transport {Cowpus tendus des 
siances de VAtadihnic d'Agriculture d( Fiance, Vol X, No 17). 

1112. Cider Week in France, May, 1923. - Report of M. Lindkt 
at the meeting hi*ld on the 2nd April, 1024. The Congress was divided into 
four sections : r) pomology, upkeep of oreliards, new plantations, adapt«ition 
of apple trees according to di.strict, diseas<\s and pests; 2) (juality of ciders, 
improvement, selec'uon of fennents, use of low temperatures, concentration 
of musts, clarification of cider, control, etc. ; 3) industries other than cider, 
such as alcohol and vinegar manufacture; 4) legislation res|iectmg ordinary 

»and concentrated cider, place of origin, transport and trade in ciders and perry. 
{Comptes rendus des stances de VAcaddmie d*Agriculture de Fiance, Vol. X. 
No. 12 , 1924 )- 

1113 . Report of the Illrd Congress of the Chemical Industry held 
at Paris, 21*26 October 1923 , (SOfes). — For information apply to the 
Sodii5t6 de Chimie Industrielle, rue de Mathurina, I^aris (8). 

XIX 4 . Decisions of the Stock Breeding Congress in France relative to 
Herdtiooks of French Breeds t Paris, 7-8 May, 1924 * — Under the auspices 
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of the Soci^t^ natioziale d’Encouragement Agricole of the 8 agricultural 
tricts, and the French stock-breeding headquarters. The publication include^: 
history of pedigree books, by Dechambrk ; rules of organisation and upkeep 
of herdbooks, by VoiTEl/WER; examples of modem methods of recording 
breeds, by Eapi^aud ; identification of stock and control of offspring, by PREVO® 
and hEROY. A monograph has been produced, price 30 francs, and is sold by 
the Soci^t^, 51 Avenue de I’Op^ra, Paris (51). 

1115 . Fat Stock Show at Antananarivo, 17-23 September, 1923. — 
The following classes of animals were included: solipede animals ; butchers 
beasts ; fat cattle ; bulls and cows of milk breeds , fat pigs and pigs for breeding ; 
poultry. The horse show is divided into sections : Class 1 : stallions and adult 
mares of tltree years and over, for saddle and draft purposes, divided into 3 
groups; a) ponies np to 1 13 metres; b) horses from 1.45 to t .50 metres; horses 
of I 30 metres and o\er Class 2 coiisivSted of a competition for crossbreds 
from native mares and Breton vstallions . Class 3 was reserved for asses. The 
butchers’ beasts included the so-called “ bceiifs d’herl>e ", namely animals 
fattened entirely on natural pasture Ckiss 3 included fat oxen of the " boeufs 
de fosse " type, that is those fattened in a confined area and given supplementary 
feed St(^ck thus treated fetch double the price of those fed on grass Pigs 
were divided into three classes * fatteiit'd; sows ; boars 

bull details have beiii published by M. GEOfkroy in the IhiUehn Econo- 
miqtie dc MadagaiiCar, Parts 2-4, 1923 

>110 Scottish Cattle Breeding Conferedee, Edinburgh, 7 - 12 , 
July, 1924 . — The subjects discussed were: Origin ol cattle (l*rof J. LOSSAR 
b'WART, TTniversity of Edinburgh) , Not(‘S on the history of stock breeding 
and the formation of bretds (Prof Jas WiESON, Dublin) ; Relation between 
genetics and practical cattle breeding (T^ N. Wentworth, Director of Armour’s 
livestock Bureau, Chicagi') , Oeneties of cattle inheritance (Dr. D. J Coi,E, 
Cliief of Animal Husbandry Division of tlie U S Bureau of Animal Industry) ; 
The inheritance of black and red coat colour in cattle (M K. C'ampbEI,!#, Uni¬ 
versity of Illinois) , Iulieritanec‘ m Scottish breeds (Prof J ScoTT WaTSON, 
Univx^rsity of iMinburgh) , The reproductive functions in the cow (J Hammono, 
Animal Nutrition Institute, Cambridge) ; The present state* of our knowledge 
of sex in cattle (Dr. F A. iC CrKW, Director of the Animal Breeding Research 
Department, Edinburgh), Breeding bv tyiie, pedigree and progeny perform¬ 
ance (Dr. E. J. CoBE) ; Families jmd line breeding (Prof J. ScoTl' Watson) ; 
Prepotency in character transmission (E N M'^KNTWorTh) , On genetics 
(Dr. Raymond Pearb, ProfCvSsor of Vital vStatistics, John Hopkins University, 
Baltimore) ; Sliorthom breeding in x\mcrica (W. A CoCHEl,, Held Represeti- 
tativx, American Shorthom Breeders Association) ; Iiiterpretatiou of milk 
records (II G Sanders, Cambridge) , The need for a uniform system of stat-* 
ing milk and butter fat (J. Mackintosh, National Institute for Re*seatch in 
Dairying, Reading) ; Inbreeding and outbreeding (Dr. L J. COBE) ; Fallacies 
in cattle breeding (Prof. J CosSAR EuiART) ; Shorthorn breeding problems 
(W. F McbarEN, Naemoor Estates, Rumbling Bridge, Scotland) ; Problems 
in breeding, selection, breed improvement methods, etc (Dr. G. F. FlNl^AY, 
Animal Breeding Research Department, Edinburgh) ; Character correlation 
in cattle breeding (E. N. Wentworth) ; Calculation and statement of progeny 
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records of bulls (J Mackintosh) ; The development of the udder in the cow 
(J. Hammond) , S3ntnposium on cattle hybridisation {K S Hamer, Chief 
of Cattle Division, Department of Agriculture, Canada) , Effect of fairs and 
markets in determinating cattle t3rpes (E. N Wentworth) ; Revie of cattle 
breeding experiments (Graves, Coi^E, Gowan and Yapp) The outlook for 
constructive cattle breeding (Dr L J Coi#E) ; Perpetuating a great family of 
Jerseys (Prof H Van Pelt, Iowa), Vigour in cattle (H G Rp:gnart, Albury); 
Cattle situation and prospects in the British Empire and various countries 
(Dr E W Shanahan, London School of Economics) Re\dew of the cattle 
situation in the chief cattle countries of the world (Farmer and Stock-Breeder, 
Vol XXXVII, No 1813, June, 1924) 

1117 Mycological Conference, London. — A conference of myco¬ 
logists organivscd by the Imperial Bureau of Mycology, was held in London 
during the first week f^f July, 1924 The subjects discussed were — 1) ac¬ 
tivities and organisation of the Bureau ; 2) publications of the Bureau ; 3) co¬ 
ordination of investigations on fungicides, f) plant diseases, survey in the 
Empire , 5) standardisation of popular and scientific nomenclature in plant 
pathology , 6) encouragement of industrial enterprise in the investigation of 
plant diseases , 7) diseases of tropical crops , 8) influence of soil conditions 
on plant diseases ; 9) practical application of the results of mycological in¬ 
vestigations. 

It was resolved to recommend that a similar conference be held in five 
years’ time (Tropical Agriculturist, Vol I, No 9, Trinidad, 1924) 

1118 Meeting of the British Association, Toronto, August, 1924 . 

IT 19 First Plant Breeders Conference, India, 14 April, 1924 . — 

The Conference was held at the College of Agriculture, Poona, imder the Pre¬ 
sidency of Dr W Burns It was decided to hold the Conference each year 
and the next will take place at Surat 

1120. Italy. National Congress of Chemical Industry, Milan, 13-18 
April, 1924 . — In the section of Agricultural Chemistry, Agricultural Industries 
and Foods, the following subjects were discussed : Vinification of " barbaresco 
with selected ferments (Dr Mensio, Canelli), Problems of alcoholic fermenta¬ 
tion according to recent research on alcoholic zymases (Prof Paris, Perugia); 
Italian turpentine (Prof Palazzo, Florence) , Factors influencing alkaloid 
production in plants (Dr Ravenna, Pisa); Contributions to soil sterilisation 
(Dr. G. Rossi, Milan); Concentration of tomato juice in vacuo (Prof. Monte, 
Turin); The new De Vecchis method for sugar manufacture (Dr Sani, 
Rome) ; The action of ultra-violet rays on alcoholic fermentation and 
on yeast (Dr. Fazi, Rome) ; Calcium sulphate refuse as a substitute for straw 
litter in stalls (Prof. Mn^SE, Torino); Ammonia sjmthesis (G Claude, Paris); 
Old and new fertilisers (Prof. MENozzi, Milan); Production and consumption 
of fertilisers in Italy (MoRArai, Piacenza) ; Directions for fertilising land 
(Pratolongo, Milan) ; The synthetic ammonia industry in Italy (Eauser, 
Novara). Leucite as a fertiliser and methods foi the use of leucite as a source 
of aluminium potassium silicate (Blanc, Rome); Possibility of obtaining po¬ 
tassium from volcanic rocks in Italy (G. Rossi, Rome), 

For information apply to the Secretary of the Society di Chimica In- 
dustriale Via San Paolo, 10, Milan. 


17 — Agf. ingl. 
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IX 2 I. Stock Breeding Congress, Rome, 17-18 March, 1924 . —Subjects 
discussed : Preparation for improvement of Italian breeds of sheep (RoMOnETTi); 
It is proposed to give attention to pasture lands, sheex)-runs, technical in¬ 
struction of shepherds, piophylactic measures respecting diseases, and the 
adoption of a scheme for breeding and selection; classification of wool m 
Italy (Sansoni) ; classification is considered necessary in the interests of the 
trade. Production and trade in sheep-checvse (DRi, CrandK). A decree has 
been issued stating that a uniform marking be adopted throughout the kingdom 
for cheese made from sheeps’ milk; distinctive marks may be used by manufac¬ 
turers. The “ Knte ” has the legal right to control such cheese provided 
that such control is carried out by qualified persons unconnected with the 
“ Ente 

The CongrcvSS laid stress on the advisability of founding a National Insti¬ 
tute of Breeding. 

1122 . XII Meeting of the Italian Society for the Advancement 
of Science, Naples, 28 April-3 May, 1924. — For information apply to 
Istituto di Fisica della R. TTiiiversila, Via Antonio Titri, No. 3, Naples 

1123 . National Convention for Legislation on the Water Supply 
in Italy, Milan, 24 October, 1924. — Subjects discussed: Systems of watci 
supply ; lakes and artificial reservoirs ; drainage, irrigation and drinking waters ; 
hydraulic |x>wer, internal navigation. 

H 24 . Russia. Conference of Trusts for Exportation of Timber. — 
Before the war the timber trade of Russia, including Finland, amounted to 
32 % of the world’s production. This has now been reduced to 0-7%. It 
is hoped in the future to restore the industry to its pre-war status. The Con¬ 
ference arrived at the following conclusions : a) necessity to increase exports; 
h) necessity of more capital for the timber trade ; r) necessity of regulation of 
production with a view to decrease of cost; d) neceSvSity to establish a group 
of brokers who will be held resjxxiisible for the control of exports, in order to 
avoid any false use of trade marks ; e) necessity to establish an order concerning 
the export of timber from the northern areas. 

These measures should tend to stabilise the trade, and should be acceptable 
in central Europe In this way, Norway, Sweden, Finland and Russia would 
control more than 50 % of the world’s ex|x>rt, and more than 60 % in Europe, 
and the adoption of such measures would enable reasonable prices to be main¬ 
tained. (JleconpMbimjienuoc Aejio, Nos. 3-4, p. 7-8, 1924). 

Exhibitions, Fairs and Shows, 

1125 . International Exhibition of Dairy Machinery and Refrigera¬ 
tors, Buenos Aires, 1 September, 1924. 

1126 . International Exhibition of Hydro-Electric Apparatus; Gre¬ 
noble (France) May-October, 1925. 

1127 . International Fair iu the Dutch Indies, Bandoeng, 21 June- 
6 July, 1924. 

1128. 1st Official Colonial Fair, Antwerp, September, 1924. 

1129. Agricultural and Stock Breeding Show, Li4ges (Belgium), 
June, 1924, held in coimection with the Soci^t^ Royale de Test de la Belgique, 
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tmder the patronage of H. M. the King. Entries were open to horses, cattle, 
pigs, dogs, poultry, agricultural products, flowers, niac’hinery, ah 3 implements, 

1130 , 1st Commercial Fair, Ostend, (Belgium) 5-27 July, 1924. 

1 x 31 . Exhibition of Electrical Appliances, Ghent (Belgium), July- 
September 1924. 

1132 . National Exhibition, Nantes, May-October, 1924. 

^133- Agricultural Exhibit at the British Empire Exhibition, 1924. 

— 'Phis exliibit is confined to research and education, and is an attempt to 
suinmarize the work of the research institutions and laboratories in Cheat Brit¬ 
ain, It .should be noted that these iiivStitutions are not necessarily under {state 
control and are frequently indeix*ndent organisations with their own governing 
bodies, (|uite apart from the State, and are the result of individual enterprise 
and supported by private means The State, however, contributes to financial 
support and collaborates as far as possible (e g Rolhamsted Experimental 
vStation) Thanks to the cn^tion of the Development Fmid under which a 
sum ot money is set aside annually by Parliament for the development of agri- 
cullnre and rural industries, reclamation and drainage of land, harbours and 
fisheries, the framing of a general policy of agricultural research, allotted to 
s];eeially equipped institutions, has be^ai facilitatc‘d and there are few agricul¬ 
tural problems which are not receiving the closest attention as is also the training 
of research workeis The exhibits show the vaiious branches of work covered. 

1 Soil — A vaiiety of exhibits relative to soil structure, three important 
phases of .soil cultivation , the action of the plough on the furrow slice; the me- 
chanivSin of the dynamometer, i. e , the recorder of the draw-bar pull, the speed 
of plouglnng and the de])th (^f ploughing It is possible to calculate the differ¬ 
ences in power cousutuptioii biought about by different .soils and manures, and 
also the variations due to shape of plough, .speed of ploughing, etc. 

2 ImprOi>ciiirnf of planus — This includes plant breeding as applied to 
cereals, gras.ses, jx^tatoes, and fruits, and also seed te.sting P'or w’heat breeding, 
.special attention is given to the combination of a heavy yielding capacity, a 
good baking quality, and resistance to ru.st, and for improved varieties of 
oats, to hardine.ss and .siipciioi quality of grain and stravr, high yield and early 
ripening, isolation of pure lines for hybridisation and inheril«mce of ear types. 
In the ca.se of fruit trees, methods aic .sludiod in control by means of selec¬ 
tion and .standerdisatii.)n of the roobs, effect of .sti^cks, etc 

3 Diseases and insect pests and m**thods of contvol, with special reference 
to wart disease of potatoes, silver leaf (Sterenm purpuremn), gooseberry mildew 
[Sphaefoiheca mors-uvae), woniis, diseases of potatoes, tomato diseases and 
pests, etdwonus, aphides and the tsetse fly. 

4. Model allolmeni garden: the cropping of an ordinary 10 rod allotment. 

5. Machinery and implements: illustrating the mechanical power re¬ 
quired for field operations, the lay out of farm buildings and the use of electri¬ 
city on the farm. 

6. Animal breeding. — Sex-linked inheritance in poultry and in goats; 
improvement of sheep for production of wool and mutton. 

7. Milk producHoriy illustrating amongst other things :— the effect of exces¬ 
sive acidity and alkalinity on the colour-producing.properties of micro-organ¬ 
isms responsible for the frequent discoloration of cheeses and the damage done 


18 — A % f , ingl . 
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by cbeese mites and the means of control; a model dairy and the processes 
of cooling, bottling and pasteurisation in operation. 

8 Feeding of animals ; including metabolism experiments on pigs and 
the energy requirements of animals, the effect, of work, etc. 

9. Diseases of animals and their control, including bacterial diseases, braxy 
and dyvScntry investigations, virus diseases, tumours, parasitic diseases, effect 
of poisonous plants. 

10. Farm accounting; methods recommended to be employed. The 
charts illustrate the influence of prices on cereal growing and the influence of 
the individual crop on the total arable area ; how the size of the farm influences 
the nature of the business carried on, and the efficiency of organisation. 

Cinematograph films dealing with agricultural machinery, clean milk, sugar 
beet and improved varieties of wheat, have been shown regularly. 

1134. National Exhibition, Toronto, 23 August-8 September, 1924. 

1135. National Exhibition of Pure and Applied Chemistry, Turin, 
September-October, 1924. 

1136. Exhibition of Inventions at the IVth Industrial Fair, Naples, 
16-30 September, 1924. For information apply to IV Fiera Campionaria, Via 
degli Acquari, Naples and to “ Delegato della Galleria delle Inveiizioni ” A. 
Giambrocono, Via Medina, 78, NaplcvS 

1137. National Exhibition of Typical Italian Wines, Gasalmon- 
ferrato, 20 August-15 September, 1924. 

1138. lllrd Agricultural and Industrial Exhibition, Kovno, Li¬ 
thuania, 22 August-1 September, 1924. —Sections include stock, imple¬ 
ments, skins, and hides, textiles, chemicals, and foods 

1139. Xlth Dutch Fair, Utrecht, 9-18 September, 1924. 

Miscellaneous. 

1140 International Cheese Convention. — A Congress was called 
to discuss matters concerning the fat content and tennmology of cheeses. 
At the World's Dairy Congress at Wasliington, October, 1923, views were ex¬ 
pressed by Denmark, Sweden, Norway, Holland and Switzerland but no deci¬ 
sion was arrived at. On the proposal of Prof. Peter (Switzerland), it was de¬ 
cided to recommend the formation of an International Committee to co-ordinate 
the resolutions adopted by the various countries. At the request of Dr. Swaying 
(Holland), several States were invited to nominate delegates for the develop¬ 
ment of this question. Different views are held respecting the required percent¬ 
age of fat in cheese : America requires a minimum of 50 % on dry material; 
Switzerland a minimum of 45 %, while Holland considers 40 % sufficient. 
Probably 45 % might be agreed upon. 

Nomenclature has caused considerable difficulty. At the World's Dairy 
Congress it was proposed that names referring to specialties should be adopted 
only in cases of real originality and imitation products should bear the name of 
the country of manufacture. For example, “ Emmenthal " should refer solely 
to the genuine Swiss product, and " Gouda " to the genuine Dutch product 
and “ Roquefort" to the French cheese. Imitations should be named as follows: 

‘ Jimmenthal Finlandese ", " Gouda Danish ", " Roquefort Swiss ". A pro- 
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position was made by France, viz., the determination of origin should be reserved 
solely for the genuine products and all imitations should be given a nomenclatine 
quite distinct from the original products;^. {Molherei Zeitung, Hildeiiheim, 
1 May, 1924). 

114T. The State Vineyards, in the Rhine Provinces. — The reno¬ 
vated vineyards in the Rhine Valley are State property and are of great in¬ 
terest, showing the extent to which efforts have been concentrated on wine 
production in the northern States. These include : 

1) Rheingau, Hochheim, Btville, Rauental, Graftenberg, the ancient 
convent of Bberbach which collects the grapes of Steinberg, Marcibrunn and 
Haffenheim, the slopes of Rudesheim and the vineyards of Assnianhausen, 
an area of about 100 hectares, 

2) The Hessc-Nassau Rhine, Nacknheim, Bodenheim, Nierstein, Op- 
penheim, Bingen, Budesheim, and Bergitrasse an area of about 50 hectares. 
The chief vintage station is situated at Mayence 

3) Valley of the Nahc , Niederhatusen (25 hectares). 

4) Valley of the Moselle and Sarre; vineyards of Avebsbach, (28 hectares) 
of Okfen (14 ha), of Serrig (30 lia). The central “ can tine is situated at 
Trier M. Biron who luis supplied the above information will shortly publish 
an article vdth illustrations, showing the characteristics of thcvSe vineyards, 
and the wines (Lc ptogyds a^ncole el viitcole. Year 41, No. 27, 1924). 

1142. Heinrich Herz Association. — This association was fotmdcd at 
Hamburg, the birtli place of the well-known physicist Prof W<)l<FR, Rector 
of the Hamburg University , and the aim of the Association is intemiecliary 
between scientific rescaich raid piactical appHcalion. 

1143. New German Dairy Periodical. —This is the outcome of a pre¬ 
vious publication issued by the Deutscher Kilchwirtschafthcher Reiclisverband 
which deals with investigations on the milk indUvStry Dr W Grimmer, mider 
Govcrmiicnt direclion, has initiated a new jounial, the Mdchwifisthafthchey- 
forschungen (I SrRTNtiKR, Berlin), which contains contiibutions from the leading 
investigators 

1144. German Vine Growers and Insecticides. — With the present 
money values in Germany, vine groweis, who in 1023 had to sell a large part 
of their products for corresponding paper money, found that in 1924 they lacked 
the means to purchase insecticides. As the Go\cmment did not allow than 
any assistance, the firm of Jv Mark of DamivStadt gave the vine growers credit 
at a low rate of interest until the vintage season at the end of October, and gave 
them adequate supplies of insecticide 

^145- Agricultural Inspection in Brazil. — Director A. Torres, 
Service of Agricultural Inspection, lias published an article describing the Services 
imder his charge, llie cliapters include modifications suKsequent to the Minis¬ 
terial Order, 1909-192 2 ; economic situation in Brazil compared with other na¬ 
tions ; agricultural imspecticjii; CongrcvSS of agricultural inspcclors; himdredth 
international exhibition; yields; fertilisers and manures; seeds and plants; 
co-operation ; credit; maps,; fanning materials ; collaboration of inspection ser¬ 
vices with other services ; foreign trade of each Stale; work of the secretaries 
of the inspection services; numerous figmes and diagrams are included. The 
inspectors have to report on existing conditions and requirements throughout 
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the country and should keep the central administration informed as to methods 
of cultivation, and jdeld and give advice to farmers. 

More than 80 enquiries have a^eady been dealt with on technical, economic 
and social questions, in a single mimicipality. 

Investigations have been made on cotton, sugar cane, coffee, maize, beans, 
mat^, cocoa, coconut palm, caniauba, wheal, potatoes, etc. In September 1921 
Brazilian inspectors held a Congress in Rio de Janeiro to discuss improvement 
in the inspection service. As a means of CvStimating the yield, data Ixave been 
prepared to show the coimnencemeiit and the duration of harvest of the chief 
crops in Brazil It is shown that coffee is h'lrvCvSted in April in Spirito Santo, 
in Rio and Minas Geraes in May, 111 vSan Paolo atid Goyaz in June, in Parana in 
July, in San Paolo, Goyaz, l*aran<i, Parayba, Pernambuco, Alagoas, Bahia and 
Santa Catherina in August, and also in Ceara, in September the harvest is 
ended in Parana but still continues in the other six States, and is only beginning 
in Acre ; in October it is only taking place in Ceara and Acre, and in November 
in Acre alone 

Sugar cane : in Para, vSergipe in January ; in February, nil, in Rio Grande 
do Sul in March and April; in Matto Grosso, Spirito Santo, Rio de Janeiro, 
Rio Grande do Sul and Minas fWraes in May, in Piauhy, Spirito Santo, Rio 
de Janeiro, Minas Oraes, Acre, San Paolo, Parana, Matto (hosso and (k)yaz 
in Jrme ; July, as for June, with the addition of Maraiiao and Rio Grande 
do Norte, Santa Catherina and Rio Grande do Sul; Aligns! ended in Minas (k*- 
raes and Acre and begmi in Ceara , in September, begim in Ceari\ ended in 
Piauhy, Parana, and Mallo Grosso and begun in Pernambuco, Amazonas, 
Bahia, Allagoas, Parahyba ; in October, ended in Rio Grande do Norte, vSanta 
Catherina, Rio (rrande do Sul and Matto Grosso and begun in Sergipe; in No¬ 
vember, ended in Ceara, Spirito Santo, Rio do J aneiro, San Paolo, and begun 
in Para; in December, l*ara and Sergipe 

Rice, beans and maize are harvested throughout the year; wheat in De¬ 
cember, Januaiy, and February in l*arana and Stmta Catherina, Rio Grande 
do Sul and the State of San Paolo from September to November 

The following are some of the products; brandy, alcohol, potatoes, maid 
cotton, sugar, wheat, rye, rice, wine, rubber, cacao, coconut, coffee, manioc 
flour, beans, maize and tobacco. 

The cultivated area occupies about 10 million hectares. The application 
of fertihsers is limited to the State of San Paolo on coffee plantations and in 
Rio Grande do Sul in the case of rice. 

The water and mineral power of Brazil are immense, the latter including 
apatite, potaSvSium nitrate, guano and calcareous deposits. Six factories are 
engaged in the manufacture of fertilisers from oil residues from “ xarque " 
(meat, salted and dried) and from frozen products. Use is made of castor 
oil cakes, cotton meal, bone ash, blood, horns, ash, lime, gypsum, superphOvS- 
phate, etc. 

There are five Seed Stations : — Fazenda de Sementes (State of Rio de 
Janeiro), was founded subsequent to the law, No. 2738, Jan. iqiS* Here the 
more important seed selection work is carried out. The Chemical Branch of the 
Ministry had analysed by the end of 1922, 1071 samples of seed of various 
species. Hence, comparisons are possible with species from North America and 
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IJurope, Brazilian maize, rice and leguminous seeds have a high protein con¬ 
tent and are somewhat low in nitrogen-free extracts. 

The inspection service has been eiitnisted with the preparation of agro- 
geological, agricultural, and forestry maps of Brazil In the first place, economic 
maps are being prepared ; the Institute cif Cheinisiry has aheady luade anal3^es 
of 1024 soil samples in connection with tliis work, the composition of which 
samples is given in tabular form. 

The geographical map section has prepared agricultural maps for 15 States. 

Report presented by Dr. MiGx^KE Caemon du Pin and Ai^mKda, Minister of 
Agriculture, Industiy and Commerce, for A. Torrics, Jun. Director of the Inspec¬ 
tion Service. (‘*Fomento agricola Rio de Janeiro, Iniprensa Nactonal, p. 250, 
with maps and tables, 1924) 

n4(). Cultivation of Wheat in the State of Bahia, Brazil. — Pro¬ 
gress has been made chiefly in the municipality of J acobina. The Director of the 
" Molino Inglez of Bahia has reported on the excellent (iuality of wheat pro¬ 
duced in the State and its capacity for making good bread. (FuLenda moderna, 
Year JX, Nos 2-3, 

1147. Report of Scientific Botanic Expedition on the Amazon.-- 

The expedition was accompanied by the well known scientist (k'rard Kuiu<man 
who made the following observations The flora of the Amazon is very rich 
and interesting, bolh from the botanical and practical standpoints. Amongst 
the species found are included^o varieties of fiuit and oil seeds, from some of 
which the oil has been extracted with exceptional facility. There were also 
found species of wax, resin and fibre plants. A su|X‘rior type of jute was found 
w'hich was durable and strong , also a variety w’hich was tall strong, silky and 
with wdiite fibres, similar to cotton, for which perhaps it might be substituted. 
A useful type of willow was also fomid A vSpecies of straw was also abundant 
which has already been UvSed for the making of hats in Brazil. Also, a great 
number of fibres of every description, one of which would prove particularly 
suitable in the manutacture of furniture IflantvS containing tannin were also 
found, one of w^hich would supply a tinctuie useful in dying silk a fine grey 
colour, 

A species of Tarak/ogenos Kinzn (Chaiilmoogra) but wlxich a smaller size 
seed than the known variety is msed by the natives for theurapeutic purpose s 
Kmil,MANN made acjiieous extracts from the seed. A small species of Legn- 
minovsae is worth mention, a liicern which is easily cultivated, of rapid growth 
and liigh yield, not exacting as to soil, is of high nutritive value, and may be 
used for silage or hay (Pniz, i(> July, 1024) 

1148. Foundation of the Brazilian Botanical Society (Soctedade 
Bzanleifa de Botamca). — The Society wms fonued in March 1024, in order 
to establivSh laboratories, a library, herbarium, etc. The temporary head¬ 
quarters are at nia Santa Altxandriiia 124, Rio de Janeiro. (Fazenda moderna, 
Year IX, Nos. 2-3, 1924). 

140. Preservation of Birds and Animals in China. — In the China 
Journal of Arts and Sciences, Vol I, No. 5, is an interesting note on the necessity 
of adequate laws and tlie enforcement of such laws, for the protection of birds 
and animals in China in order that many \aluable species may not be exter¬ 
minated. 
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T150. New Agricultural Review in the Far East. — The editorial 
board of the I^ingnaam Agricultural Review published by the Canton Christ¬ 
ian College consists of six members, occupied respectively with agronomy, 
animal husbandry, chemistry, sericulture, horticulture and agncultural in¬ 
dustries. The Review is issued twice a year. Annual subscription 2 dollars, 
Correspondance should be sent to the Editor, Lingnaam AgnculHiral Review, 
Canton Christian College, Canton, China. 

1151 . Present Conditions of Cotton Growing in Egypt. — Accord¬ 
ing to the report of EindKmann and Co. of Dresden, cotton production has de¬ 
creased in recent years. The aiea hasincreawSed somewhat since the War, but 
only 6250000 kantars have been obtained, compared with 7 millions before 
the War. This may be attributed to exhaustion of the soil and to insect pests, 
particularly Gelechta (^ossypiella There is a tendency in P^gypt to substitute 
old species of Sakellaridis for other species IcvSS well adapted to existing con¬ 
ditions. 

There is some danger of the loss of the Kg>Ti^ian monopoly of Sakellaiidis 
owing to the American varieties There is sometliing to be said as to the aban¬ 
donment of Sakellaridis, but although the quality has declined and the yield 
has been reduced to 3 kantars per feddan, the species has not yet been sa- 
tisfactonly replaced In the Delta, Zagoru and Ashmouni give about 4 kantars 
and in Upper Egypt, 5 kaiitais Under the circumstances perhaps Sakellaridis 
might be restored to its former position, as its^pmmcrcial value is 30 %liighcr 
than the two above varieties {Der rropenpjhn er, Yt'ar 27, No. 2, 1024) 

TT 52 Cotton Growing in the Argentine and the Mexican States.— 
In Argentina, an increase was obtained in i(>i7-i8 Previously the average 
production was 2-3000 tons per anmun from 2-3000 hectares; in 1917-18 how¬ 
ever, about 10 500 tons were obtained from about 12 000 hectaies, and in the 
next two years this w'as extended to 13 000 hectares with a yield of ii 000 tons; 
ill 1020-21, 24000 hectares yielded 18000 tons. 

In the Mexican States the area imder cotton was 113 000 hectares, with an 
average yield of 269 kg per hectare In Guatemala the yield is about 925 kg 
per hectare, but is less in the following Departments, in decreasing order, San 
Marcos, Zacapa, Rctalhuleu, Siichitepequex. In Paraguay the yield for the pre¬ 
sent year is estmiatcd at 10 million kilograms. (Revista Econdmica de San Sal¬ 
vador, Year XI, No. 5, 1924) 

1153 Cotton losses caused by fire in the United States. — In the 
United States Department of Agriculture, Bulletin 271, Washington, 1923, 
it is stated that the system of placing ginneries below vSoil level has been shown 
by experts to be a frequent cause of fires, due to static electricity. Three con¬ 
ditions are essential in order to obtain high charges of static electricity, viz. 
low atmospheric humidity ; dryness of cotton ; inefl&cient cleaning. A descrip- 
ion is given of methods of prevention, which when adopted have led to the re¬ 
duction of premiums by Insurance Companies. (UAgronimte Coloniale, Year X, 
No. 77, 1024). 

1154 Potash Output in the United States in 1923. — In 1923 the Unit¬ 
ed States produced 39 029 short tons of crude potash salts (20 215 tons of KgO). 
Of this output, 32 245 tons of crude potash (17 982 tons of KgO) were produced' 
horn mineral sources and 6775 tons of crude potash (2233 tons of KaO) 
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produced from organic sources. This output was made by eight companies 
operating 12 plants. The quantity sold was 35 164 tons of crude potash 
(19281 tons of Kj| 0 ), valued at $784 671. Imports of crude potash into the 
ijnited States in 1923 totalled 748 loi tons (209 581 tons of K3O), valued at 
Si 5 354 755* amount, 712 441 tons of crude potash (194 079 tons of 

KjO), valued at |i 062 475, were used mainly in the fertiliser industry. (Chem¬ 
istry and Industry,'Vdl, 4^, No 27, July, 1924). 

1155. Metric System in the United States. — Prof A. B. Ekaitmont 
has made a .suggestion in f<ivt)ur of the extension of the metric system in the 
United States, namely, that the Agricultural ICxpcrimeiit Stations plot their 
expeiimental fields in metres The transition is easy and involves no expense, 
since the metre is of the same order as the 3^ard and as yields in kilograms per 
h<H:tare corrcsjiond approximately to pounds per acre (Science, Vol. LIX, 
No. 1537, June, J024) 

ii5(). State Dairy Bureau. — Inaugurated by deciec dated 29 May, 1924. 

1157. United States Completion of Western Irrigation Scheme. — 
The completion of the Texas nngation scheme on the Wichita River is reported. 
The reservoir, called ly.ike Kemp will have a capacity of 171 517 500 000 gal¬ 
lons of water , suificu nt for the iirig it ion of loo 000 acres of land in the Wichita 
Valley. Lake Kemp is the seventh largest artificial body of water in America. 
(Scieniiftc American, July, 1924). 

1158. Irrigation in Hawaii. — In the report of J. S B PRArr (Chairman 
of the Second Animal Meeting of the Association of the Hawaiian Sugar Tech¬ 
nologists, (Honolulu, October, 1923), allusion is niride to the development of 
overhead irrigation is connection with sugar cane cultivation. In this system, 
water is distributed by iiK'ans of oveihead pipes. The advantages claimed are 
that the amomit of water is ea^^ily regulated; less water is required ; there is no 
loss by seepage from the chvimiels, cultivation is more easily canied out and 
there is less weeding, watering can begin immediately after the harvest; 
there is a great saving in labour , protection against fire is provided. On the 
other hand, the cost is heav3% amounting to $150-200 per acre. (Iniernational 
Sugar Journal, Vol. XXVI, No 306, 1924). 

1159. Chemical Research activity in various parts of the World. 
— K. J. Crane, of the Ohio State University, Columbus, U. S. A., has 
based his data on Chemical Abstracts compiled from figures for 1915-1917- 
1918-1923. It may be noted that the United States still retains its lead, 
taken from Germany for the first time during the War. i^uropean countries 
have, however, recovered to a considerable extent, althougb the significant 
gain in America has been confirmed by T)r. J C. Irvine of Scotland at the 
New Haven Meeting of the American Chemical Society in 1923, when it was 
stated that ** the centre of chemistry has moved to Ameiica 

It should be noted further that the British chemists have maintained a 
steady productivity and that P'rance and Germany have recovered well from 
their considerably lowered percentages during tlie War. This applies also to 
Belgium. The recovery of Austria and Russia has been slower. J apau is 
gaining in importance, Czecho-Slovakia and Poland, Roumania cind China 
are also showing chemical activity. (Industrial Engineering Chemistry, Vol. 16, 
No. 7, p. 54. Washington, 1924). 
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1160. Rural Life in the United States. — ** King’s Agricultural 
Digestpp. 157, Clayton, N. J., 1^23, gives infonnation relative to rural 
education of the white and black laccs, and country social conditions in the 
United States 

1161. United States. — The summer number of World Agriculture 
makes a special feature of the woik of the Vllth General Assembly of the In¬ 
ternational Institute of Agriculture held in May last and gives a summary of 
the more important lesults of the Session An accomit is also given of the 
Fourth International Soil Science Congress, which took place at the lUvStitutc 
immediately after the Meeting of the General Assembly and of which a detailed 
report was contained in the last number of this Review. There arc in addition 
articles de.aliiig with special phavSes of the activities of the Institute and with 
the proposal to form an Intern a tion<d Organisation of Fanners’ Avssociations, 
which is closely associated with the name of Dr Ivmst Lavr, President <>f the 
Swiss Peasants’ Union, and was favourably received in discusvsions which took 
place ill connection with the (kmeral A‘=isembly of last May. 

The Simimer or " Rome ” number of this pulilication. the oigaii of the 
World Agriculture Society (AmlaTSt, Ma.ss), is as usual, admiral>ly illustrated 
and, as will be gathered from the above, is of siiecial iiiteiest to readers of the 
International Review of Agriculture 

11O2 On the Manufacture of Synthetic Ammonia in France. — 
In 1019 the hkench (kivernnieiit arranged with the “ Badische Anilin ” for 
the manufacture of synthetic ammonia by the Haber process. The Senate 
.suggested that a Society should be formed, composed of those interested in 
the matter, espi'cially farmers, for the exploitation of this procc.ss. The Senate 
further ojiresscd the desiiability of making a contract with the “ Badische 
Anilin " and the Office national iiidusiricl de I’a/ote ” with a vii‘w to the ex- 
clusi\e maiiuf'ictuie of nitrogenous products <iik 1 by-products This measure 
was approved by the Chamber on 5 April The Nitrogen Company has the 
power to adopt or di.spose of any new method or patent, on approval of the 
Ministry of Public Works and Finance. 

The Society of Chemical IndustricvS in France has formed a S3mdicate 
called Ammonia ” for tlie production of synthetic ammonia. Factories 
have already lieeii started in the DcpartiiK*iits du Nord and it is the intention 
to open others in the valley of the Loire, which is rich in coal strata The daily 
production is estimated at 750 quintals. Three methods of manufacture are 
adopted : Ciaude's process , IIabKr’s method, modified , the catalytic method 
of CasalK. (Bulletin de la Societi^ des Agriculteurs de Ftance, Year 5O, No. 4, 
April, 1924). 

1163 National Bureau of Documentation of Applied Chemistry.— 

It lias been decided to establish an Institute in I^'rancc to co-ordinate infonua- 
tion and material re.specting ; pure chemistry, laboratory and bureau ectuip- 
ment, combustion, metallurgy and mineialogy, organic industries, agronomy 
and agricultural industries ; economic organisation. It is proposed that the 
Bureau should possess a repertoire of :— bibliographies ; schedules of analysts ; 
references ; chemical samples ; raw materials and manufacturing products ; 
specimens ; research archives ; commercial notices and catalogues. {( »KRARX), J ., 
Chimie et Industne, March, 1924). 
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1164. Uniform Glasetiflcatlon of granulated and powdered Mate- 
rials, — A special commission of standardisation based on the study of re¬ 
liable samples of materials has promulgated a senes of standards, expressed 
in simple terms which serve as a basis for measurement, in order to obtain 
uniformity. In the Bulletin de la Sociiti d'encouhigement, April 1924 (p 373). 
M. R. Ferejt, of Boulognc-sur-Met has based a uniform classification of gra¬ 
nulated and powdered materials along thcvSe lines, and the Society has opened 
a discussion as to their practical application 

1165. On French Legislation dealing with Accidents incurred 
during Agricultural Work. —Mr J COvSTE-Forkt notes the responsibility 
of the French Government in comiection with such accidents (r/) Certain en¬ 
terprises are considered inteniiediate l>etwoen industry and agricultuie (t)ulter 
factories, sugar factories, etc) These may be considered from two aspects . 

1) those connected with agricultural undertaking; 2) that the agncultur il 
undertaking in question occupies the chief |X)sition in respect to the industry 
(6) As regards agricultural motors the law of 15th Ilec 1922 is applicable 
when* I) the motors are the property of the agTicultnral undertaking; 

2) the vSaid motors are utilised for farm re(|uirements, 3) the chief of the under¬ 
taking himself is subject to the regulations enforced (law of 15 December 1022) 

On the contrary, it is the law of the 30th of June 1899 vhich would apply 
in the case of a thresher and a subsoiling plough hired by the proprietor In 
order to avoid any complications on the part of the propri(‘tor, the insurance 
of the mechanics and the employees is essential {Rei ite de Vituuliure, Year 31, 
Vol LX, No 1563, Paris, 192^) 

1166 Milk Production in France. — As a result of the enquiry made 
by the Ministry of Agriculture in 192the following data is available; 1Q21, 
106503350 hectolitres, 1922, i\^2';()<)yo hi , 1923, 117038120 hi The 
differences between the years 1913 and 1923 are as follows :— IQT3, 28 986 430 
hi as cattle food, 43 369 180 hi as butter and 14 589 430 hi as cheOvSe, 1923, 
^5 53t>830 hi, 38972450 111 and 223^0170 hi respectively. [Bulletin de la 
iyocte'le' des Agnculeurts de France, Year 5(> No 4, April, 1924). 

1167. Centenary of Alcometry, France. — An interesting pamplilet 
has recently been issued by M J Ditjariiin, entitled Cenienaire de VAlcoo- 
mdtne ei de VAlambtc de Gay-Lussac, Leur chwluUon, pp 60 24, rue Pavee, 
Paris (4). The chapters include :— histoiy of alcometry , resume of the history 
of alcometry * biogiaphy of Gay-Lussac , report of the Chaptel on alcometry , 
report of Gay-Lussac on brandy; infoiniation on alcometry; correction 
tables and their applications ; the alambics of Gay-Lussac and of Salleron ; 
official method of estimation (Revue de Viticulture, Year 31, Vol LX, 
No. 1564, Paris, 1924). 

1168. Map showing the vine districts of France. — Under the direc¬ 
tion M. G. CoUANON (Inspecteur general de la viticulture), a coloured map 
has been published showing all the vine districts of France, with an accompany¬ 
ing list of the chief varieties grown The map measures 9 cm. x 1 20 metres and 
may be obtained from the Librairie H BarrKRIC, 21 rue du Bac, Paris [Le 
pfogrSs agricole et vttwole, Year 41, Vol. LXXXI, No. 24, Jime, 1924) 

1169. The Forest Service iii Indo-Ghina. — The forest area of Indo- 
China (Tonkin, Aimam, Cambodia, Cochin-China, and Laos) covers 315 000 km.^ 



1052 


cirtumOT 


out of a total of 700 000 km The forest regions are divided into two sectionB: 
reserved and protected. The first consists of forest under State control and in¬ 
spected by the Service Forestier This extends over i 800 000 hectares 
and consists of : i) forests which cannot be exploited (to be considered later); 
2) forests, exploitable, but which might be improved; 3) forests, exx)loitable 
immediately. Special concessions are made for the last vSeclion on condition 
that they are utilised within 20 to 30 years. For this purpose special sawmills 
have been set up in the forests (vSouth Annam, Conchin-China). 

In the protected area, the forester is allowed to fell the trees of the dia¬ 
meter specified (excepting very rare specicvS which it is forbidden to touch). 

The forest service staff consists of r8o Kuropeans and 081 natives. In 
addition to the central service, the sub-divisions of each region are imder the 
supervision of a chief iusix'ctor. 

The internal timber tiade is very considerable. Insufficient is produced 
in Tonkin and Cocliin-China to meet requirements Tonkin imports from 
N Annam large quantities of ** lim and “ gu while Cochin-China imports 
from South Annam and Cambodia exports 70 %.. The export is insignificant 
and is limited to small fjuan titles of wood for furniture (A Magnein, Les fo- 
r€ts indocliinoises, Rev^ie des Eaux et Forets, Vol. No. 7, Paris, July, 

1924). 

1170 Stock Census in France, — According to the figures published 
in the Journal Officiel, 28 March, 1924, which refer to the year 1923, it will be 
noted that, compared with 1922 the numl)er of horses hos increased to about 
70 000 head and the mules to 6 000 head, the asses have on the contrary 
decredsed by 700 head. An increase of 173000 head of cattle (134000 cows 
and 29 000 calves) is also reiK)rted Comparisons are made with pre-War 
figures (1^913) ; for exanqfie, in Alsacc-Ivorrainc the cattle census in 1913 showed 
i/| 787 710 head, whilst in 1023 the number had decreased to 13 749 290 head. 

P'or sheep and pigs, an increase of 143 000 and 221 000 head respectively 
is shown. 

1171. Great Britain. The Phytopathological Service of England 
and Wales. — Immediately before the War, in J914, tliete were two organi¬ 
sations engaged, or destined to be engaged in the fight againsd plant pests and 
diseases - - a small body of Government officials under the Board of Agriculture, 
whose main duties were to administer the Destructive Insects and Pests Act, 
and another Body of scientific workers paid from Government fluids, but not 
Government officials, who weie appointed to conduct research, investigation 
and advisory work throughout the coimtry The Service to-day consists of 
two main sections : a) the officLil section attached and controlled directly by 
the Ministry of Agriculture (previously the Board of Agriculture) ; 6) the non¬ 
official section, distributed through the v^arious Universities, Agricultural Col¬ 
leges and RevSearch Institutes of the country, financial provision for which comes 
from Government funds, but which is free from the detailed instructions of the 
Ministry, and subject only to a certain amoimt of supervision to ensure effi¬ 
ciency. 

The pests and diseases of forest trees for timber production are dealt 
with by the Forestry Commission. 

The official section is divided into three units:— x) the Pathological 
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Laboratory at Harpenden which has a small entomological and mycological 
stafE, 2) an administrative unit forming an integral part of the Horticultural 
division of the Ministry in London; 3) the Ministry’s Inspectorate, about 30 
members of which have special qualifications with regard to plant pc\sts and di¬ 
sc ases, although these officers are not exclusively employed on such matters. 

The non-official side consists of: 1) the Phytopathological Research In¬ 
stitute attached to the Rothamsted Experiment Station at Harpenden, and 
also scientific workers attached to specialised research stations such as the Long 
Ashton Fruit Station, Bristol; the Imperial College of Science, London; the 
b'ruit Station at East Mailing ; the Lea Valley Station , Cheshimt; the depart¬ 
ment of Helminthology of the Ivondoii School of Tropical IMedicine ; 2) the corps 
of advisers consisting of an entomologist and a mycologist in each agricultural 
province, 14 in number 

The Government grants in aid of the work detailed mider thetwo preceding 
sub-sections arc administered by the research branch of the Ministry of Agri¬ 
culture* 

The advisers assist farmers and growers within their rCvSp(.‘ctive provinces 
They carry out experiments on the iiractical control of jiests of local importance 
and rendc'r the results of their work available to the industry They are asvsist- 
ed in this work by meinbeis of the county educational slaft, such as the county 
agricultural organisers and the horticultuial sujx*rinteudents, and are engaged 
in research on fundamentalvS, e g the physiological action of iiivSccticides and 
the nature of resistance and innnmiity to divSeasc. 

The Pathological Laboratory at llarpcmdeii has as its main fiuiction the 
provision of a scientific basis for the Ordets issued under the Destructive Insects 
and Pests Acts, and is res]3onsible for other special work retjuired in connection 
With legislation of this type Also it acts as the co-ordinatmg centre for the 
whole service (J C F Fryer and G.H VUTnvmvOH, Journal of the Mtnistry 
#/ Agnriilture, Vol. XXXI, No 4. IQ24) 

1172. The Eastern Countries Farmers’ Co-operative Association, 
England. — This Association is an amalgamation of farmers numbering 
about 3000, the majority of whom re»side in the Eastern comities of England, 
the driest of the British Isles. Owing to the increasing demand for seed 
of greater purity, higher germination and reliable strains, a valuable seed clean¬ 
ing establishment situated at Ipswnch, is in full working order under the direct¬ 
ion of this Association. The aim is to forward clean and reliable stocks from 
the British farmers to all parts of the world at the lowest poSvSible cost. The 
Association is prepared to grow by contract ahiiost any seed and to sell at a 
very small margin of profit, 

A special feature of the seed cleaning is tlie magnetic dodder plant which 
has caused very wide interest (see The Journal of the Ministry of Agriculiure, 
Vol, XXX, No. TO, pp. 930-931. London, 192^) ’’A new process has been 
recently discovered by which the removal of the large seeded dodder from 

clover seed is easily effected. and should enable the cleaner to remove Cits- 

ciUa racemosa as easily and economically as h^=* now removes Cuscuta Trifoln 
by the sieve method , . . The seed is mixed witli a magnetic powder and more 
of this adheres to the rough coats of the dodder seeds than to tlie smooth 
coats of the clover seeds. The seed is then passed under a magnet wliich 
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draws out the seeds bearing sufficient of the powder to be magnetically attraet- 
ed. By this means, not only can an absolute elimination of dodder be made 
but there are atso removed, broken seeds whose rough surfaces hold the powder 
and rough coated weed seeds. The clover seed is then put through a polisher 
to remove adhering powder ” This is said to he the only successful method of 
removing all cuscula from seeds 

The other machines for cleaning and separating apply to clovers, sainfoins, 
Incemc, r>c grasses, lawn grasses, swedes and turnips, seed mixtures for tem¬ 
porary and permanent pastures, marigolds, liiifseed, and the natural grasses 
(c g Dactyhb glomerata, PIdeum pratense, Ftsinca, spp. Poa spp, Avefia elatior, 
Cvnosurus ertstatus, Achillea millepodnim, Polenum sanguisorba, Cichorum 
Intybus) 

A few typical examples of machinery methods thus employed may be 
given: — Treating hard sec‘ds in clovers, remo\ing Geranium mollc from wliite 
clover; cleaning trefoil, before and after milling , method of eliminating pos¬ 
sible errors when retailing seeds of similar characteristics 

In connection with the Seed Cleaning Establishment arc the cultivated 
seeds (chiefly of forage crops) and weed seeds plots, where practical tests are 
continually being made 

1173. The Fourth Annual Report of the Forestry GommiS' 
sionors for the Year, states that during that the period 10 463 acres 
were planted with aboiit 18000000 trees, mostly conifers, at an average 
cost of £7 per acre , this figure included preparation of gromid, draining, fenc¬ 
ing, planting, replacing blanks and weeding The total land acquired during 
the four years amounts to 170 207 acres of w^hich 121 015 are classified as plant- 
able ; in addition 120 000 acres of Crown woods have been transferred in 1023 
from the Commissioners of Woods to the ForcvStry Commissioners Tw^o schools 
for training woodman have been established, also 143 experimental plots 
The report contains a full accoimt of resolutions passed at the British Empire 
J^'orestry Conference held in Canada in 1923. {Nature, Vol 1T4, No 2857 
London, 1924). 

T174 Carbonisation of Seaweed as a Preliminary to the Extraction 
of Iodine and PotassiumSalts. — Report of invcvstigations made by H M, 
Fuel Research Station. (J C. King, II M. Stationery Office, London). 

1175 Water Power Resources of Canada. — The Water Power 
Branch of the Canadian Department of the Interior has recently issued a report 
dated February isl, 1924, whigh reviews the prcvSent position of development. 
In 1923, there was an increase of more than a quarter of a million horse-power, 
and the hydraulic power installations of the country now aggregate a total 
of 3 227 414 h p The known available water power from all sources is comput¬ 
ed at 18 255 000 h p for conditions of ordinary flow, and at 32 076 000 h. p. 
under a flow which can be depended upon for at least six months in the year. 
These estimates are of a conservative cliaracter ; from estimations of existing 
plant it is fomid that the average machinery installation is 30 % greater than 
the six months’ flow at maximum power It is of interest to note that the exists 
ing installations comprise:— 2 411 701 h p in central stations, for general 
distribution for all purposes (average installation about 8550 h. p.) ; 497 b20 
h p. in pulp and paper mills (exclusive of 22 8755 h. p. purchased by pulp and 
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p£iper coitnpaiiies from central stations); 318 093 h p. in industries other than 
central stations and pulp and paper mills. 

The total installation for the Dominion averages 353 h p per 1000 of po¬ 
pulation, Canada thus ranking, amongst the countries of the world, third to 
Norway and Switzerland in the per capita utilisation of water power. The re¬ 
port expresses lh(^ view that there is everv reason to ex])ect a continued and 
rapid development of wattr power At the X)iesent time then* are actually 
in process of construction, or in active prospect, h> dro-electric plants aggre¬ 
gating Qoo 000 h p On a moderate estimate, the effective working increase 
will be at the rate of one million h p every s years, so that by the year ig^o 
no less than 7 million h p should be developed The cost of the existing 
installations rex)revsents a capitol outlay of more than (>87 000 000 dollars, 
which in 15 years’ time on the same basis of increavSe, will reach $1 500 000 (k>o 
[Nature, Vol 113, No 28/|8, May 31, 1024) 

1170 Yield of Sesame, Rape, Hemp and Flax in India, 1923 - 24 . 
The sesame yield is caleidated at 1^1 000 tons from an aiea of 5 018 000 acres 
From reports recened from the \ arious provinces and refei ring to about og 
<>f the t(jtal area cultivated with rape, mustard and flax, it is sein that there is 
a diminution of 4 % 111 the penod 1 <>2^10^4. when compared witli the previous 
year, for rajx* and mustiird, and of about i ^ for flax (Indian 1 lade Journal, 
24 April and 2() May, 1924) 

1177. Ex-German Territory in the Cameroons. — The Ministry of 
Colonial Affairs has suggested that former Cemian tenitor> should be sold 
by public auction and the proceeds Uvsed for reparation in British interests 
[Kolonial Wortc, 30 Ma}", 1024) 

J178 Trade in ex-German Papua, - In New Guinea (ox GcTnian), 
exports from i<ng-2i vshow a decrc'avSe of copia of 49,8 cacao 43 75 % and 
an increase for exports of birds of Paradise, 35,3 of mother of pearl and 
tortoise hell, 550 An icniease also of import of liquid fuel, 440 %, tobacco 
loO %, alcohol 130 %, food materials 20 , a decrease in the import of clotliing 

of go 5 %, metals and machinery of 57 

1179 Enquiries into Agricultural Methods in Italy, - - The Min¬ 
istry of National Kconomy is making eiujuiries respecting agncultural acti¬ 
vity throughout the Kingdom, in ordei to obtain the material nocessaiy^ fo4 
the study of codification and direction of Italian agriculture. 

1180. New German Review on Stock Breeding and Biology. — The 
first number was published in last May under the editorship of O Parky, 
Berlin, of the Zethchrift fur Tierzuohiung nnd Ziichstmidshiologie, under the di¬ 
rection of Kronacher, Hanover, assisted by well known scientists 

1181. Regional Forestry Maps of Italy. — Tlie IX Geographical 
Congress in Italy held iu Genoa on the initiative of the ITo Montibus of Udine 
and Bolonia, has authorised the Comitfto Geografico Nazionale to nominate 
a sub-Commission of specialists to prepare a plan for the execution of section 
maps applicable to all Italy. 

1182. The work of Agostino Bassi. — A treatise will shortly be pub¬ 
lished on the work of the well-known naturalist, the precursor of modern 
bacteriology and antiseptics, who has carried out work on silk cocoons, and on 
fungal contagion as the specific agent of diseOvSe ; on the designation of the chief 
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disinfectants both chemical and physical, and his conception of contagicm re* 
lative to human disease. 

1183. Turpentine in the Dutch Indies. — In N. Sumatra at Atjeh 
are found vast stretches of Ptnus Marcusii. The turpentine obtained from 
these trees is of high quality and investigations are in progress to test the ad¬ 
vantages of metods of extraction used in other countries. {De Indische Mer- 
cuur, Year 47, Nos. 12-17, 1924). 

1184. Irrigation In Northern Peru. — Data are given by R. StAP- 
PENBECK respecting the Rio Chicama, which irrigates about 3000 hectares, 
70 % of which is devoted to sugar cane, and the remainder to cotton and rice. 
In this area are found the larger sugar factories of Soutli America. The unit 
for irrigation is i cub. metre of water per minute. The distribution is carried 
out by a network of canals, the loss of water by evaporation and leaching being 
estimated at about 32 % ; nevertheless, the land becomes saturated. Attempts 
have recently been made to utilise subterranean water for irrigation. On the 
Hacienda Casa Grande, irrigation is needed in February and March. On an 
average, irrigation is used for 27 hectares of sugar cane or 32 ha. of meadow; 
in the months of September and December, irrigation is used over^the max¬ 
imum area. (Zeilschrift d. Ges. fur Erdkunde, No.s. 1-2, Berlin, 1924). 

1185. Potash and Superphosphates in Poland. — According to a 
report of the U. S. Commercial Attach^ at Warsaw, the Polish production of 
potash salts in 1923 was 61 494 tons (^6 082 tons in 1922),including 22 119 tons 
of kainit (2520 tons in 1922). The output of salt rose from 295 000 tons in 1922 
to 363 307 tons in 1923. There are 16 superphosphate factories and two more 
are being built, but only 12, employing 3000 workers, are producing. The out¬ 
put from 6 of these factories is said to be about 67 000 tons. {Chemistry and 
Industry, Vol. 43, No, 27, July, 1924). 

1186. Distillation of Wood in Russia. — This industry is under the 
control of the Nitro-Methyl Trust. According to the Metall Bovsa, October 10, 
1923, the Trust sold in July-August, 1923, 10000 puds (i pud = 16.5 kg) 
of acetic acid and 2500 pud of formaldehyde. The value of the products amount¬ 
ed to 96 000 gold roubles in the month of J uly and 11 o 000 in August; from 
August and September, 1923 the prices of this Trust have risen about 30 %. 

1187. Suggestion for the Regulation of the Timber Exchange in 
Moscow. — The necessity for establishing a commercial code which will safe¬ 
guard trade interests has been recognised in Russia, It has been proposed : 
a) to keep a firm control on the trade in timber; &) to classify the principtil 
types of timber) ; t) to study the conditions proved best for timber production. 
It has been considered advisable to establish trade contracts; to stabilise 
conditions of sale and purchase. The question of exchange demands attention. 
The difficulty at present lies in the drawing up of technical regulations respect¬ 
ing timber, owing to the difficulties raised by producers who maintain that such 
regulations would hinder the timber trade. On the contrary, the conditions 
now in force assist the industry, provided that all parties concerned are fully 
aware of the conditions. Cases of disagreement could be referred to the Court. 

Crim^ER states that the project is still incomplete and points out the li¬ 
mits of its application. He adds that the regulations were drawn up for the 
central market of Moscow, which has caused discontent amongst other Russian 
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merchaats. Gitti^ER states howevef, that the toscow tirade tepreseuts 
50 % of the total, and adds that necessary modifier Ws will be made in order 
to meet tlie various conditions. / 

1188. Forest Concessions of the Russia I Soviet. — Important 
concessions have been made as follows:— a) Vol^Caspian (Governments 
of Tsarystine, Samara and Astrakan) to the Volga-CaspiUess, which possesses 
16 saw mills with 132 saws ; b) Kama-Uralica, 12 million dcsiatines, 13 200 000 
ha. in the region of the Urals to the Kamauralboumslrust, with 20 saws, 6 cel¬ 
lulose factories, 20 stores for wood fibre ; c) Duna del Nord, 123 687 dcs. of 
the Government of Vitebsk, Smolensk and Pskov, to the Dvinoliess; d) Bois 
du Nord 54 250 000 des. in the Region of White Sea, to the Severoliess and 
another 4 million des. for those comiected with the Trust. Tlie Trust posscvsses 
43 stores and mills including 25 sawmills with 109 saws, of which 23 arc in run¬ 
ning order, (Izviestia, 20 March, 1924). 

1189. Union Suisse des Paysans. — The annual report refers to the 
work done by this Society in 1923. The Union consists of 52 sections with 
382 190 members, and is well supported by the Swiss Agricultural Associations. 
The permanent organisation is the Secretariat Suisse des Paysans, mider the 
direction of Dr. E Laur. 

Details of the course in accountancy held regularly at Brugg since 1921 
are given. During the siunmer and autrmm, the accounts are examined and 
verified and at the close of the year the books are sent to tbe Secretariat for 
control. There are certain cases where the same accounts have been controlled 
thus for more than 20 years. 

1190. Personal Information.— ♦The death of Dr. J. DoEb in February 
last in Bermuda, has meant the loss of a valuable ‘'ontributor to physiological 
and biological research. Born at Mayen (Germany) in 1859, Dr. LoHB followed 
a course of studies at Berlin, Munich and StravSburg, becoming later assistant 
in Physiology, first at tlie University of Wurtemburg (t 886-88) and then at 
the University of Stravsburg (1888-90) This was followed by clawssical studies 
of marine biology at the Zoological Station, Naples, and later in the United 
States, being nominated in 1892 as Professor of Pixperimentiil Physiology and 
Biology, at Chicago, In 1902 he transferred to the University of California 
and in 1910 was elected a member of the Rockfcller Institute. For the last 
ten years, his time has been given exclusively to protein investigations. Amonsgt 
other works published should be mentioned: Comparative Physiolog}’^ of the 
Brain and Comparative Psycholog}^ (1900); Studies in General Physiology 
(^905); Dynamics of LiWng Matter (1906) ; The Mechanistic Conception of 
Life (igii) ; Artificial Parthenogenesis and Fertilisation (1913); The Organivsm 
as a Whole (1910) ; Forced Movements. Tropisms and Animal Conduct( i<)i8) ; 
Proteins and the Theory of Colloidal Behaviour (19^-); Nature PhyvSico-chimiciue 
de la i^gfhjeration (1924). 

Prof. Albert Hesse died on the loth Jlklay, 1924 at BerUn-Wihncrsdorf 
BSs name is closely associated with the Uiem%$chen-Centralblatt, of wliicli he 
was Editor, a publication whidi is w(’lIbiown for information concerning all 
branches of pure and applied chemistry. lispecially wortlx mentioning are 
studies on oils, ethers, perfumes and particularly essences of rose, geranium, 
carnation, camphor* etc. 
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* Dr. Norlierto DoRir < of Fiutne, Coatncillot of State, has recently died at 
Salzburg. He was fortn^'^ attached to ^the Latidwirtschaftliche Chemische 
Vervsuchsslationat Vi\ i, and was then at the ** Forstliche Versuchsan^ 
stalf' (Forest Experime?* Station) at Mariobimni. He is well known for hivS 
investigations on nittogrfv and for his hydrobion ” for the transport of dsh 
which will shortly be pat*-nted. 

* Sir James J. Dobbiiv lately (rovemment Chemist and formerly Director 
of the Royal Scottish Mus(‘um. Jd^inburgh, died in June 1924, at the age of 
seventy-five years. Born in 1H52, Sir James Dobbie has completed a successful 
scientific life and early in his career was nominated Professor of Chemistry 
at University College of North Wales, Bangor, 

, *Dr. William James BEAn died on May i>, 1924 nt Amherst, Massachu¬ 
setts in his Oind year. He was one of the earliest vStudents of Louis-Agassiz 
of Harvaid College For over 50 years he had been a teacher of science first, 
at the University of Chicago and later for 40 years he was Profesor of Botany 
fft the Michigan Agricultural College. Aanongst other iiiiport.inl works pu- 
bished may be mentioned especially, the two volumevS on the Gravsses of 
North America He is recognised as a pionueer in the new methods of 
scientific' education, and was the first Pre.si(lent of the Society for the Pro¬ 
motion of Agricultural Science, and Director of the Michigan State Forestry 
Cotmnission, atid l*resideiit of the Michigan State Teachers' Avssociation, 
and an energetic member of the Botanical Society of America, the Ame¬ 
rican Pomological Society and other scientific organisations 

* ITof Dr. Oscar BREFKEDof Beilin, Secretary of Slate since 1905, attached 
to the Botanical Faculty of the University of Breslau, and well known as a 
mycologist, has recently died at the age of eiglityfive years 

* Prof. Kdouardo PkrroncitO; the celebrated parasilologiwst of the Uni¬ 
versity of Turin, recc'ived the honorary degree of the Academy of Medicine, 
Paris, last March, presented by M. Strauss, Minister of Hygiene and of the 
Academy of Agriculture 

The Institution of hlecincal Eng/has presented the Faraday medal 
to Director Z. DK P'IvRRANTi This is the third time that he has been thus 
honoured. 

* The LiiiBu; medal has this year been awarded to Max SciiRODEKin recog¬ 
nition of his hnpr(»veiiienls in the manufacture of liquid .sulphuric acid and of 
sulphuric acid b> the contact process. 
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Ai^FREDO RUG0I5RI, gennte mponsabile. 
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